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Attachment 1 
Exposure Parameters 
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Attachment 1 
Table 1 

Bioconcentration Factors 

Invertebrate Fish 
Log Water ~ ioconcentrat ion Bioconcentration 

Analyte &' Solubility Factor Factor Source 1 Source 2 

. .  . - - ---. . - Metals 

Aluminum NA 
Antimony NA 
Arsenic NA 

NA Barium 

Beryllium NA - NA 19 ORNL 

Cadmium NA 
Chromium (VI) NA 

NA NA NA NA Cobalt 
NA NA 

!!ad.-_- NA NA 
NA NA NA NA 

Manganese ._ NA NA -. I NA NP. 
_ Mercury . _ - . NA 4,300 . 4.300 AQUIRE . 
Molybdenum -. NA NA NA __ NA 

.. NA . .  ... NA 106 106 ORNL Nickel 
Selenium 

Silicon. . .- - NA . - _ _  . -- NA NA NA . 

ORNL - 
ORNL - .- 231 

1 
-. 

23 1 

1 
.... ..... NA 

NA 
NA 17 17 ORNL 

. . . . .  .. . . . .  

__.__ - . . ___ . _ _  . . . . . . . .  . . . .  . . . . . . . . .  
- _ _ - - - . . . .  . . . . .  -. .... . . . . . .  
- - NA . NA 

. .- . _. __ .. . - _. . .  . . . .  NA __ __ . .  - 
. .  . . . . . . .  . . .  . . . .  - - 

NA ' 12.400 12.400 ORNL - 
ORNL - NA 3 3 

. .  . . . . . . . . . . . . .  .- .. - -- . .  - ._ 
-. .- _.___.___ . . . . . . . . . .  -. __ .. . . -  . 

- - 
- .  . . . . . . . . . . . .  _- ........... ...... __ ..... 

290 290 ORNL - 
_. - ____ ._____.. - _ - copper ... _. . . .  ............. . . . . . . . .  . . . 

Lithium-. . - - ................. - . . . . . . . . . . . .  __ . . . .  ____ 

- ___ __ . - . _ 45 ORNL ........ . .  . . .... . .. . .  45 - - - - - .- 
- - 

. . -. 
- - 

....... . . . .  . . .  .... . .. - - _ _. .- . . . . . .  - 
- ___ _ . .  . . . . . .  . . . .  - __. . NA. _. ... - 

- .  - 
. .  . . . .  . . . . .  __.-____._. . _ _  

- 
-. . .... .- ..... ._ . . .  _i__. . . . . . .  .-___.__ 

.... - ____-___ NA ..... NA ... 322 322. AQUIRE . . . . . . .  .._ . . . .  -. . . . . . .  .... - - 
. . .  - - ... 

Silver . NA NA . 240 1 

Strontium. . NK. NA 100 ' 5  . . . . . .  . 
...... - - _____. - 
Thallium . . . . . . . . . .  NA . NA 34 34 

Tin 

Vanadium NA NA NA NA . 
zinc . -. ... NA .NA 966 . 966 

Pesticides. Herbicides. and PCBs 

.. __ ... . ~ -. 
NA NA 2,600 2,600 __-____ - - - - .- -. -.- __ .. 

- ___ . - . . . . .  ~ 

__ ___-____ 

. . .  - .. _. - _ _ ~ _  - - 
AWQC for Ag EPA 1980 

Killough 8 McKay. estimated . -  

from 3 - 8 9  - . ~ - ~ _ _ _  - ......... 

- 
-__- 

- 
- 

... .- __ _. . ORNL 
Eisler 1989 

ORNL 

- 
___ - _-.. - - 

.... ____ 
- ___-__ . . .  ..... 

~ .- . - ~ __ 
4.4-QDT NA .. NA NA 40.142.10 

9.229.96 Aldrin 5.52 NA NA 
30.338.90 Aroclor.-l248 ... NA NA NA 
51.286.10 Aroclor- 1254 N A . .  ... NA NA 

-. ...... __ . ._ .... - ..... --_ ....... 
- ......... - .. - ......... 

-. ____ 
-. - _ _  . ~ _______ 

660,000 Aroclor-1260 NA NA NA 
delta-BHC ._ . _. NA - NA NA 6,391.46 

NA NA NA 1,720.28 Dieldrin 

Endrin ketone NA NA NA 
NA NA NA 1,035.62 Heptachlor 

Heptachlor epoxide 5.4 NA NA 7.481.70 
1.67 NA NA 10 94 lsophorone 

Methoxychlor - 4.4 NA NA 

___. . .. .. - . _  .- ____ 

.. -___ ____ 
Endosulfan sulfate 3.66 NA NA 354.8 

NA - ____-.. - . - 
.- . . ___. 

- . -__- ______ _. 
. _____ 

gamma-BH_C !L!!d?n_el NA NA NA 395.55 .__-_______ 
1.300.17 - -_ 

. .  - . . . . .  - 
_ _  ORNL 

'Knox. Sabsini 8 Canter 1993 
ORNL 
ORNL - 

ORNL estimation 
.- -___--- ....... - ___ . - .. 

Toxicological Profile for Selected 
PCBs. U.S. Department of Health 
and Human Services. TP-92/16. 
1993. 
mixed isomers 

ORNL estimation 

-- - Clemson _ _  
ORNL 
ORNL 
Clemson 

. -  - -- 
-. - - 

-__ - -_ - - -____ _- ORNL 
ORNL estimation Clemson 

Knox Sabatini 8 Canter 1993 ORNL estimation 
ORNL 
Knox Sabalini 8 Canter 1993 ORNL estimation 

~ __ 
__ __-. - 

- ___-_ 
- 

-____ Radionuclides 

Americium-24 1 NA NA 1,000 25 

Cesium-1 34 NA NA 5.000 zeoo 

.............. 

............................ _ .. _-_ 

-. -- . _ _  ____ 

zeoo  __ Cesium-137 NA NA 5.000 

Plutonium-238 NA NA e75 i 20 

... .............. - .. - .. 

.. ............. ............. ~ 

Plutonium-239/240 NA 075 120 I . ..1. . . . . . . .  !A . ._ 

NA NA 3,000 1.940 . . . . . . . . . . . . . . . . . . . .  - . _ _ _ _ _  ..... 

- Killough and - -_ McKay 1967 
Higley and Kuperman 1995 
(midpoint of range) - 
Higley and Kuperman 1995 
imlapoint of range) - 
Hlgley and Kuperman 1995 
(mtapotnt of range) - 
Hqley and Kuperman 1995 
rntclpomt of range) - 
ti yey and Kuperman 1995 
-mom of range) - 

- 

- _______.I--- - ---- _ 

__--____--__ - 

_ - ~ _ _ _ - _ _ - _  
- - - - - . -_ - - 

__ ._ ___ -. __ . . __ - 
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Attachment 1 
Table 1 

Bioconcentration Factors 

Invertebrate Fish 
Log Water Bioconcentration Bioconcentration 

Analyte K-' Solubility . Factor Factor Source 1 Source 2 
Higley and Kuperman 1995 

Higley and Kuperman 1995 

Higley and Kupenan 1995 

Higley and Kuperman 1995 

Higley and Kuperman 1995 
(midpoint of range) -. -___ __ - 
Higley and Kupenan 1995 

- ?J?. . 1,940 (midpoint of range) - - . . . . . . . . . . . . . . . . . . . . .  .. . . Radium-228 NA NA 

NA Strontium-89/90 NA 

. .  NA . . . . . . . . . . .  0.9 . 0.9 ..Ai. midpoinl -- of - .  range) - - Tritium NA 

NA Uranium-233/234 

Uranium-235 NA NA 16 

(midpoint of range) - - - __ -. - ....... . ... . . 200 1.204 . . . . . . . . . .  . - .  

- 

16 7.5 (midpoint of range) - 
----____ __ _. - NA . . . . .  - . .  . . . . . . . . . .  .. . 

- 
7.5 -. -. . . . . . . . . . . . .  . . . . .  ..... . . . .  

- Urankm-238 . . . . .  NA . . . . .  NA 16 . . . . . . .  -- --- 7.5 ----- (midpoint of range) . - -___________ 

N.A.- - - ~ - _ _ _ _  Semivolatile Organic C o m p o ~ n d ~ -  . . . .  ...... 

1.2.4-Trichlorobenzene 4 11 

1.2-Dichloroethane - .NA ' - N A  NA 7.85 ORNL .. 

. . .  
Knox. Sabatini 8 Canter 1993 ORNL estimation ---_____ . -. - .___ 782.71 _ _  _ _  NA . - _ _  . . _ _  _- - 

. . . . . . . . . . . .  - ............ L ............ ~ ~ _ _ _ _  

Ambient water quality criteria for 
dichlorobenzene. EPA440/5-80-039 _____ . - __ _- - 1.4-Dichlorobenzene NA Ne NA-. _ . - NA _ _  - . ._ 3750 - ~ . - . Clemson 

kh-jophenol.. NA NA ... ...... 134.00 , . ..... EPA44015-80-034. . .  Clemson .. - 
2-Methvlohenol lo-cresol) NA NA NA 17.86 ORNL - 

......... 
............. - - -  . 

. . 
- -  .................. ................. - _____.__ , .  ~ I --- 

______ 2-Methylnaphthalene ...................... 4.1 1 __I NA ......... NA 7 8 2 . K  . . .  Knox. SabaAni 8 Canter 1993 ORNL estimation 
........... .. Knox. Sabatini 8 Canter 1994 ORNL estimation 2.42 NA NA 40.66 . 2.4-Dimethylphenol 

.... ORNL estimation -18:50-" ~ Ciemson. .- . ~-MethW!eno! !P_CLeS_O') -227 NA -. NA 
1.37 0.8gA NA 16.10 i-Nitroanaline- -.  _ _  - - 

..... 
....... . .. . -___ - __ 

. . . .  --___. 
. .  

. .- -. . 
_ _ _  

ORNL formula 
Ambient Water Quality for PAHs 

Clemson . --___ . -- - ...... ...... . . . . . . .  

€PA 44015-80-069, 1980 . 
Clernson 
Knox. Sabatini 8 Canter 1993 ORNL estimation 

Ambient Water Quality for PAHs 
- 

lcenaphthene NA NA NA ... 119.00 

l_ce_!a_Pthyl!?e. .-.- . . _ ___ - _ _ _  _________ - 
. . . . . .  - .. - . . . .  __ .... . . ___ 

4.07 NA NA 729.79' 

478.00 ........ .. NA _- . NA NA - -_ lnthracene 

3enzo(a)anthracene NA NA NA 
3enzo(a)pyrene_ . ._ . NA NA 

- .- 
4.620.00 

25.468.30 
- __ . . - . - . - .NA 

____. -. __ -. . - __ ___ 

3enzo( k)fluoranthene NA NA NA 11.100.00 
3enioic a c i r  

NA 3enzy1 aicohoi 1.1 NA 
3is(2-chloroisopropyl)ether . - - - . 2.58 NA NA 

NA NA 3is(2-ethy!hexyl)phthalate NA 

..... - . - . 
1.88 NA NA 1 5% i - . . - -_ . . _ .--________ . . 

4.04 
53.80 

4.504 00 

-_ - . . -. - . .- ___ .__ 

__ 
.. -_ --___ 

414 00 - 3utyl benzyl phlha&le __ NA NA NA 

:hrysene NA NA NA 4 620 00 ______ - . . __ ___ - _ 
)I-N-butyl phthalate NA NA NA 810 59 -. . - - . - __ 

li-N-octyl phthaJate NA NA NA 130 00 
)ibenzo(ah)anthracene . . .  - 6.36 NA 40,142 09 

869 36 libenzofuran 4.17 NA NA 

- . NA ___ _.._ . .- .... 
........... _.__ ___ 

-. 

liethyl phthalate NA NA NA 44.38 ..... -- ........... ._ . 

:Iuoranthene NA NA NA 1,150 00 

:Iuorene 

.... - ......... - .... .. ___ - 

NA NA NA 282 00 __-_ ........ . . . . . . . . . .  .. 

NA 2 78 . .  . . -. -_ . - - 4exachlorobut~diene . .  NA NA 

Clemson ___.______ . €PA 44015-80-069. 1980. _ _  - 
Ambient Water Quality for PAHs 
€PA 44015-80469. 1980. -.-_____ . - ._ Clemson 
- 

-__-- ORNL 
Ambient Water QuiiG-for PAHs . -  
EPA 44015-80-069. 1980. Clernson- _I - 

Knox. Sabatini 8 Canter 1993 ORNL estimation 
Ambient Water Quality for PAHs 

Clemson 
Knox. Sabatini 8 Canter 1993 ORNL estimation 
Knox. Sabatini 8 Canter 1994 . ORNL estimation 
Knox. Sabatini 8 Canter 1995 ORNL estimation 
ORNL 

EPA 44015-80-069. 1980. . 
--__ .. 

-_ -. 
... - .... - 

____._____ 

Ambient Water Quality for Phthalate 
esters. €PA 44015-80-06j7. 1980 
Ambient Water Quality for PAHs 

- Clemson 

€PA 4401540469. 1980 C1ernson __ - 
-.-.___--__ ORNL 

Ambient Water Quality for Phthalate 
esters €PA 440/5-80-067 1980 Clemson 

Knox Sabatini 8 Canter 1993 ORNL estimation 
ORNL estimation ORNL 

________ - 
-- _- ________-- 

____-__ --_ __ - 
__-- -----___ ORNL 

. 
Ambient Water Quality for PAHs 
€PA 44015-80-069, 1980. ~. _.._______. Clemson 
Ambient Water Quality for PAHs 
€PA 44015-80-069, 1980 
Ambient Water Quality Criteria 'c: 

.. .... _ _  - -_ ...... C:emson 

Hexachlorobutadiene €PA JAO/:- 
80-053. 1980 . _ ... . .  - ..... - . : enson 

s \eraslwoman\BCF XLSbneiaIW?6/95 Pags : 9 ! 



Attachment 1 
Table 1 

Bioconcentration Factors 

- ........... - .~ . . . .  
2-Chior&(hyl - vinyl ..... ether 1.28 6 gll NA 4.57 ____ ....... . __ 

4.72 4-Methyl-2-pentanone NA NA NA 
Acetone NA NA' .' NA ' 0.39 
Benzene NA NA NA . 24.48. 

2 NA NA 19.50 

NA NA NA 83.30 
Chloroethane 1.43 NA NA 7.19 
Chloromethane NA . NA NA NA 
Chlorobenzene 2.84 NA NA 84.80 

2 NA NA. 18.50 
1 .3-Ojchloropropane2 ._ 2.28 NA ___ NA 31.83 ... 
Ethyl benzene 3.13 NA NA 

NA NA NA 5.25 Methylene chloride 
24.30 3.16 0.31 g/l NA 

225.94 Tetrachloroethene 3.4 NA NA 

_. . -. ._ . . . . . . .  ..... _________ 
... ._ - ~- - - .. 

....... ______. .~ . 

Carbon.dis~E!!. - - _. . __ . _____________ 
Carbon tetrachloride% _____ 
- . 

.. _________ . 

___-- . _. , - - - _. - -. 

c_hEfolm.. _ _  __  -. _______ -. 

140.86. . . - .. - 

..... . - - .- 
~. .- s'ty'e"_e__ _ _ ~ _ _  

. . . .. - 

Source 2 

InverteDrate Fish 
Log Water Bioconcentration Bioconcentration 

309.60 Knox. Sabatini 8 Canter 1995 ORNL estimation 3.58 NA NA 
........... 418.793.57 Knox. Sabatini 8 Canter 1993 ORNL estimatio!-_. NA 

ORNL estimation Clemson 86.30 NA 
. . .  210.67 Knox.-Sabatini 8 Canter 1994 ORNL estimation-. 

!A_- 3.781~.00 - -  Clemson ORNL estimation. 

Analyte &' Solubility Factor Factor Source 1 

.._______ - . . . . . . . . . . . . .  . .  
Hexachloroethane 

..... _ . . . .  ....... - -_ . .  

. -. - . . _._ _ __ . - . . . .  ..... .. - - .- 
Indeno(1.2.3-cd)pyrene . 7.7 NA 

Napthalene 3.36 NA NA 
Pentachlorophenol 5.01 

N-Nitrosodiphenylamine 2.85 NA 

. .  . . . . . .  . .  
NA . . . . .  . . . . .  -- .- ~ 

Ambient Water Quality for PAHs 
€PA 440/5-80-069. 1980. 
ORNL estimation__ 
Ambient Water Quality for PAHs 

. . _-- .- -- -_ __ . -. 486.00 Clemson 
Clemscln 

. . . .  .. .... NA NA NA - ~ - NA . - . - . . - .  . - Phenanthrene 
Phenol 

Pyrene 

Volatile Organ$ Cfmp_ounds ._ 
1.1 -Dichloroethane 1.79 NA NA 13'50- Knox. Sabatini __ 8 Canter 1993 ORNL estimation 

- __ . - . . . . . . .  1.5. . . . . . . . . . . .  NA . . . . .  . . _  ...... 8.13 

€PA 440/5-80-069. 1980 1.100 00 Clemson- - . . . .  . -. __ .. ................. !PI ......... . NA NA 

... ........ . .- ..... - - .......... ... - ______ 

1 , l .  1-Trichloroethane NA NA NA 45.96 
1.1 ........ .2,2:Tetrach!orethane . 2.56 NA NA.. .. 51.95 
1.1 -Dichloroethene NA NA NA 24.48 

- . . .  -. .... ....... -. . .... .... -- ..... 
... 

.......... - .. - .... __ ...... ._ 
1.2-Dichloroethane 1.48 NA NA 7.58 . . . . . . .  ................ . __ .. . . . . . . . . . . . . . .  
1.2-Dichloroethene . NA NA NA 15.26 
1.3-Dichloropropene 1.41 NA NA 6.94 
2-Butanone 0.28 NA NA 0.96 

. _. ... ___._ ........ 
- .......... _ . - .. -- - ... - - .. - ..................... 

- -_______ - ORNL 
Knox. Sabatini 8 C.anter 1993 
ORNL 
Clemson 
ORNL 
Knox. Sabatini & Canter 1993 
Knox. Sabatini 8 Canter 1993 

. Clemson _. ORNL estimation . 

ORNL. 
ORNL 
ORNL 
Clemson 

ORNL 
Knox. S a b s  Canter 1993 
NA 
Knox. Sabatini & Canter 1993 ORNL estimation 
ORNL 
Knox. Sabatini . & Canter 1993 ORNL estimation 
Knox. Sabatini & Canter 1993 ORNL estimation 
ORNL - 

_ . . . . . .  __ _ _  . 
ORNL estimation 

ORNL estimation 

ORNL estimation 
ORNL estimation 

. - - _ _ _ ~  ______ . . - 
. . -  

~ -_ - _. _. ....... _____ - 
___.______ .. . .  - - .. .___ . 

- . .  . . - _ _  -_ 

- 
. ._ ... __ - 

. . . - . - 
- --__.___-. 

ORNL estimation 

ORNL estimation 

- -- - ... - .. - 
. .  

___I___ -. . - 
.. --- - 

. _.__ Clemson - 
____.. -___ ._ 

_.-.I_ . . 
I__. ... 

_ .  
ORNL estimation Clemson 

' clemsoc --1 ORNL estimation 
ORNL 
ORNL 

'Clemson ._ ORNL estimation - 

ORNL 
.Knox. S a b z i  &Canter 1993 

ORNL 

~ 

. . -. - 
. -__ -. - 

- -___ ... 
ORNL estimation -- _.. . - - __ ____ - - 

NA NA NA NA 

Nitrite NA NA NA NA 
N'trate -. __-_ 

'Log )d,s are from Hull and Suter (1994) or Knox. Sabatini and Canter (1993) 
'Used 1 2-Dichloropropane 
Fish BCFs were used for invertebrate BCFs where no invertebrate BCFs were available 
Calculated BCFs used one of two equations 

NA - not applicable 
ORNL - Opresko et af 1994 
AQUIRE - Aauatic Information Retneval from EPA 

log BCF = 0 76 log K, 
log BCF = 2 791 - 0 564 x log (water solubility) 

s \eras\woman\BCF XLS\me1ali9R6/95 Page 3 o! I 



Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log KOw) 
and Transfer Coefficients (6 Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

Analyte Group log KO,,,' B Factor 
4.4'-DDT P 6.19 0.010237172 - - - . - _ _ _  

P 5.52 0.024971 234-- I . . . . . . . . . .  
Aldrin 
alpha-BHC - _. P 3.77 0.25641 2976 
Aroclor-1248 . 

Aroclor-1254 

delta-BHC 
Dieldrin 
Endosulfan sulfate 

. . . . . . .  

- ._ - -. - . - 
. -. - - . 

Aroclor-1260 - -- - 
. .  . -. - - _ _  . 

- - -. .- -. . 

. . . . . . .  -- - . __ . 
P ..... 6.1 1 0.01 138728 ' .  

6.47 0.0070524! - P 
P- 6.91 0.00392663- 

.- -- . _._ 

__ ___ __ . . . . . .  

gamma-BHC . .  (Lindane) - 

Heptachlor epoxide . _- I - - 

1,2,3-TrichIorobenzene _. .. 
1 ,2,4-Trich lorobenzene 

1,2-Dibrom0-3-chloropropane 

1,3-DichIorobenzene .. - 

2-Chlorophenol . 

. . . . . . . . . .  .......... 

Heptachlor __._ 

Methoxychlor . .  - . . . .  _ _  . _ _  . . . 

1,2,4-TrimethyIbenzene - - - - -. _ _  __ - ..... 

1,3,5-Trimethylbenzene - - - -. - - -. --. 

f,4-Dichlorobenzene - - -- - ..... 

2-Methylnaphthalene - - - - - __ - . . 
2-Methylphenol -. I - -. ._ 

i-Methylphenol __ __ ______-__ ___.. 

.- . . .  - .. - 
...... .._ 

______ . . . . .  

. .  _ _  . ____ ~ _-____ _ _  . 

___ _ _  - 
- - . . 

~ 

.. - . - ..... 

__ . _________ -. ... 

. 

- -. _ _  - - . &Nitroaniline 
4cenap h thene 
4cenaphthylene 
Knthracene 

. 

_.-____ _ . _ _  

-- - ----- 
- .  ___ .... 

3enzo(a)anthracene - ______ ___ . 
3enzo(a)pyrene - . - - . 

3enzo( _ b)fluoranthene ____ . 

3enzola hihewlene 
3enzo( klfluoranthene 

-_ -. 
3enzoic - acid 
3enzyl alcohol 

3is(2-ethylhexyl)phthalate . .- ._ . ~ ___ -. 

3utyl - - .... benzyl phthalate __ . 

Zhrysene 
Di-N-butyl - - - - . -. phthalate -_ 
3-N-octy l p h that ate 
jibenzo(ah)anthracene .. - ... ___ . _. .... - 
Di benzofu ran 
Diethyl phthalate 

... - -. 

________ - 
3is(2-chloroisopropyI)ether - - - . -. - - 

. _. .. 

--. ._ ____ 

_. - 

. - -. - - - - __ ________ _. 

.. .... 

.. -. -. - .. - - __ -. - .. - - - - .- __ - - 
. .  - .. _- ..... .-- - __-- . 

s:\eras\woman\VEG-EST.XLS\9/26/95 Page 1 3 

P 
P 
P 
P 
S 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

s 

__ 

-- ... .- ...... _.______ ... .. 

P 3.66 0.296838344 
NA 

0 . 2 8 z 9 1 8 8  3.7 
4.4 0.110866414 1 - ~ 

_ - __-- __ 
3.65 0.30081 5354 

- . 4.4 0.11 08664l%- 
NA NA 

- __..____ 4.1 1 0.163087246 
. _. NA- NA 

NA . NA 
NA NA . 

-- 

.__- 

- __ .___ 

-. 

.... 

0.430883635 --I .__-___. 3.38 
3.39 0.425187022 

.. 
~~ -__ 

2.15 2.2 14623989 _____ 
4 11 0.163087246 
1.93 2.96797 33 7--- 
1.92 3.007737981 
1.39 6.089477077- 
4.13 0.158803474 . .  

. _  4.07 0.172004576 ____ -.I 
4.45 0.103728954 ____ 
5.9 0.0150591 34 

- 6 0.013182567- - 
6.57 0.0061 73622 
7.1 0.00304929%--- 

6.85 0.004253045 

______ 

__ 

__ 1.88 3.1 721 _ _ _ ~  95904 
1.1 8.95777 1 9 1 2 

.- 2.58 1.249568302-- 
4.65 0.079487713 
4.78 0.06685901 9 

0.0221 5236 ,561 
0.08841786 4.57 
0.00018638 9.2 
0.00816432 6.36 

4.17 0.150570537 

.- 

__ 
_ _ ~ _ _ _ _ _ _ _ _  

- -- - 

.- . ..... 

____ - -_-_ _~ 
- - . __ . .... 

~ - -. . 
2.35 1.697070932- 
.. __--. 



Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log KO.,,) 
and Transfer Coefficients (B Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

Analyte Group : log K,,,' B Factor 
Fluoranthene S 

S 
s 

'I 

5.22 0.037225454 
4.18 _____ 0.148579879"- .. .- 

. . -. 4.78 - -. - -. 0.066859019 

.... 

. -  ...... 

N A. ~ - _ _ _ _ -  NA 
..... NA NA 
- .. - .. 5.01 0.049228885 

......... 4.52 0.094501782 .-__ 

..... 1.46 5.547789829 
...... 5.09 0.044256799 

.. - - 2.47 1.44657181%- 

. . . . .  

~ 

... NA NA -_______ 

- 2.56 . 1.283275787 
... 2.18 2.1-27943046 .... __ 

3.575855824 
. .  1.84 3.345646 1 02 
. NA NA 

NA NA 
NA NA 

..... 1.48 5.402067419 

_______ 1.79 . ._ 

_-_ _ -  

.... 

__ - - - - ._ 

. _ _  _ -  - 
FI uorene 
Hexachlorobutadiene 

_ 

1.43 5.773776918 
1.9 -. -- 3.088872627 
0.9 - 1 1.68960941 -. _. . . 

_._____ 

. - - - . - - . . 

___ - . .  - ..... 
Hexachloroethane 
Indeno( 1,2,3-cd)pyren.e 
I sop horone 
N-Nitrosodipheny . -. - . . larnine - - . , . 

o-Chlorotoluene .. .. .. 

p-C hlorotoluene . . . . .  

Pentachlorophenol . ._ . _-- -- - -- -. .- __ ... . 

Phenanthrene . .. 

Phenol -. ...  

Pyrene .... 

1 . ,l ._ , 1.2-Tetrachloroethane _ _  

1 ,l , 1 -Trichloroethane 
.. i , ~,2,2-Tetrachloroeth-ane ............ 

1,1,2-TriChloroethane' - . .~ . . 

1, l  -Dichloroethane .. 

1.1 -Dichloroethene 

. .  

. . - - . . __. - - - - . . _ - . . 

. . . .  -. - .. _ . . .  

Naphthalene .- ... . -. _ -- . - . . -. . .  

.. _ - .__ - -. - - -. - - 
_I__* .~ - - . .  ...... 

.- -. 

_ _  .. _. - - - . - ...... ___. ___ . .  -. 

.. ... ..- . - __ . ._ .- 

- ... .- . - .- . - ~ _. ._ . - . . .  

. ..... -. 

___ - - ~ ._ 

.. - - __ . .- _ _  . _. - - - .- - 
~. 

._ __-____ __ 
....... .... _I___-_ - ...... 
1, l  -Dichloropropene ~ 

1,2,3-Trichloropropane 

1,2-DichIoroethane 

1,3-DichIoropropane . 

2-Chloroethyl vinyl ether 
2-Hexanone 
i-Methyl-2-pentanone 
Getone---- 

. - --_- _ _ ~ ~ _ _ _ - -  - _ _  
1,2-Dibromoethane ... ...... - -~ -_ 

SButanone ...... __ __ .. .. 

- . . - - . . , . 
- -._____ - ... 

1,2-DichIoropropane -'.. . . . . . . .  
.... ~ _ _  ____--.. . 

.- - _____ .... 

-. . - -_ 
- - .. . . . . .  _ - 

--__. . 

____. 
3enzene ._ 

3rornobenzene 
3rornochloromethane 
3romodichloromethane - 
3rornoform 
3rornomethane _ _  
2arbon disulfide, 
2arbon tetrachloride 
2h lorobenzene 

2hloroform 

...~- 
2hloromethane 
:is-l,2-Dichloroethene 
:is-l,3-Dichloropropene 

__- 

. .  . . - - .- - 
- 

_____ - - -~ 
_- --. 

.. -. ....... - . -__ ... 

.-_ ___ 

_. - - __ __ -. ________._ . 

2hloroethane -- - - . ___ . 

_ _ ._ -. 

. . . . . . . . . . . . . .  . 

............... - .. __ .. 
................ __ ... .. .. 

- -  - 
V 
V 
v 

- .v 
v 
v 
v 
V 
V 
v 
v 
v 
V 
v 
v 
v 
v 
v 
v 
v 
v 
v 
V 
v 
V 

S 
S 

S 
S 
S 

S 
- s. 
v 
v 
V 
V 
V 
v 

S -  

S -  

1.862773281 NA I - 2.28 
NA 

0.28 26.67841 353 
7.049527353 1.28 

1.38 6.171063282 
-____ .. 

_ _ _  
1.09 9.077787245- 

_ _  -0.24 53.2991 1526 
2.12 2.304835848 

-- .--______ 

NA NA I 
NA NA 
1.88 3.172195904 ~ _ _ _ _ _ _  
-_I- 2.34 1.7198081 39 

1.1 8.957771 91 2 - _ _  ___-__ 
2 ___ 2.703958364 I 

2.78 0.95754678 
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Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log KOw) 
and Transfer Coefficients (6 Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

NA _____ v NA - . . _ _ _ _  - . . 
sec-Butyl benzene 
Styrene - .  .... V 3.16 0.577457465 
tert-Butyl benzene . .. 
. . . .  Tetrachioroethene - . 
Toluene 
Total.xylenes..(metals). ..... - . 

trans-l,3-Dichloropropene .. .. 

Trichloroethene 
Trichlorofluoromethane .... 
Vinyl acetate 
Vinyl chloride 
2.4-Dimethylphenol 

. . . .  . 

- - . . - - . . __ - . 

__._.  .. ... 

-- . _- . - - ___ - _- . -____ . .  

__  __ _____  .... 

.... -. .. ___ . 
tt!ans.-.l,2-Dichloroethene .... - .  ....... .. 

__ ________ .. 

__- . . . . . .  - .. -. ... ___ . __ 
........ - _____-.______ - 

- . . -~ ________ 
___ .. . -- - . . __-I__ 

~ ~~~~ 

Analyte Group log&' ' 8 Factor 
Dibromochloromethane V 2.08 2.430860295 . . 

. .  
Dibromomethane 
Dichlorodifluoromethane 
Ethyl benzene 
m+p-xylene3 
m-Xylene 
Methylene chloride 
N-Butylbenzene 
o-Xvlene 

. . . .  _ _  
~- . 

.. . - . - .  . . . .  

. _  - - - .- .- - . . 
- - - . . .  

. ._ - - - - . .  

. _ _  
V 

. _. V 
V 
V 
v 

- - -  - -- __ __ . 
NA -. NA ' 

2.16 ......... - 2.185344956 .... - .... 
3.13 0.600979973 
3.19 0.554855634 
- . - - _ _  -. .- _ _  
- - _ - - ___ - - _ __ _ _  
3.2 0.54752ooK . . . .  - - ......... 

V 1.3 6.86c59179- 

._ . -. 

NA - ._____ NA , _ _ ~ _  , 
V 
-v 3.6 0.321 51 4082 -- ___. _ _  
V - __ 2.65 1.13841 3402 
V 3.2 . 0.547520015 . ._ 

2.398722451 V ._ .. - .2.09 
5.929526304 1.41 V 

2.53 . 1.335549534 V 
1.335549534 V 2.53 

V 0.73 14.65750328 

- -_ 
- .. ..... 

. _  

~ 

- . ______- 
V . __ 0.6 17.426091 9 

2.42 1.5461 0861 5 ....... . 

Log kW are from Hull and Suter (1994) or Knox, Sabs'iini, and Canter (1993). 
2Log kW is the average of the cis and trans isomers 
Log G,,, is the average for both isomers. 

NA - not applicable 

1 

3 
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Attachment 1 
Table 4 

Land Area and Length of Streams and Ditches 
Contained Within Source Areas 

Length of Streams 
and Ditches Within 

Area Source Area 
Source Area (hectares) (meters) 

OU1 881 Hillside 22.303 1,633.339 
. O U 2 a - 3  - -. . Pad-- - - . - . . . -_ - . . .. . . 27.605 3g,.86 ,' . .- - 833.372 
OU2 East Trenches - 

- . - .  _---  __ _______ 

. - . - .. ._ . . . . - - . - .__._ - . OU-2xFund . - -- . ... _-_ Area - . . _. __ . . 2.256 . - 
400.373 OU4 Downgradient ... 6.370 

__ 1 9,0.8 0 788.141 OU5 Ash Pits 
OU5 C-Ponds 12.759--- ___- 1,453.193 

1.206.800 

. .. . - ________ . _ _  ____ _____-- . - 
._ ._ . .- 

___ - ~- - . - __ - - - . 
OU5 Old Landfill .-. i3.532 _. --___.-. __ 
OU5 . . Surface .. . . . Disturbance . . - ~ . . 1.660 
OU6 -.__ A-Ponds 12.828 
OU6 - B-Ponds -. -- - _- - .- - -- .. . 8.473 . 816.220 
OU6 Burial __ Trenches - .. . . . 1.040 

4.397 OU6 North Spray Field 
18.038 

OU7 Downgradient Areas , 2.764. 
OUlO Other Outside Closures 2.690 
OU11 West SDrav Field 45.953 

1,135.220 
. -___ __ . 

- . . --I--__ - - 
OU6-Sl.o~il-Dump ___. _. Areas . ____  .. 

_ _ _ _ _ ~ _ _  . _  

--.___ ~ _ _ _ _  . 

..I 
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Attachment 1 
Table 5 

Area and Perimeter of Ponds in RFETS and Vicinity 

I I Area Perimeter 1 



Attachment 1 
Table 6 

Site Use Factor Calculations for American Kestrel 

Source Area 
Minus Ponds’ 

(hectares) 
Food 
SUF 

OU6 Burial Trenches 
OU6 North Spray Field 
OU6 Soil Dump Areas 
OU7 Downgradient Areas 
OUlO Other Outside Closures 
OU11 West Spray Field 

OU2 903 Pad 
OU2 East Trenches 
OU2 Mound Area 
OU4 Downgradient 
OU5 Ash Pits 
OU5 C Ponds 
OU5 Old Landfill 

Landfill 
Landfill 

c-1 
81-4 
B-1 
A1 -2 
None 
c1-2 
,None 

A1-2,.B -4 
Landfill 
None 
None 

Area of Ponds 
Nithin Home Range Home Range 

of Source Area’ Minus Ponds’ 
(hectares) (hectares) 

0.316 37.684 
0.316 
NA 

0.106 . 
0.935 j 

0.000 : 
1876 ! 
0000 i 
0316 , 

4882 ! 

37.684 
NA 

37.894 
37.065 
38.000 
36.124 
38.000 
37.684 
33.118 

4.882 : 33.118 
0962 i 37.038 
0.962 37.038 
1635 i 36 365 

* 0962 37 038 
0.000 38 000 
NA NA 

39.861 
2.256 
6.370 
19.080 
10.883 
13.532 
1.660 
9.521 
6.898 
1.040 
4.397 
18.038 
2.764 
2.690 

45.953 

‘Assumes home range is circular and centered around the source area 
2Home range (DOE 1995b) minus area of ponds within home range of source area 
Area of source area minus area of ponds in source area 
SUF- site use factor 
SUFs for food and soil were calculated as 

3 

(area of source area - area of ponds in source area) / (home range - area of ponds in home range) 

1.000 
0.060 
0.172 
0.502 
0.301 

Soil 
SUF 
0.027 
0.027 
1.000 
0.027 
0.027 
0.026 
0.028 

0.356 , 0.026 
0.044 0.027 
0.287 i 0.030 

.0.208 
0.028 
0.119 
0.496 
0.075 
0.071 
1.000 

0.030 
0.027 
0.027 
0.027 
0.027 
0.026 
1 .ooo 



OU2 903 Pad 
OU4 Downgradient 
OU5 Ash Pits 
OU5 C Ponds 
OU5 Old Landfill 
OU6 A Ponds 
OU6 B Ponds 

Area of Ponds 
Within Home 

Range' 
(hectares) 

7.588 
8.838 
7.578 
15.862 
11.406 
2.234 
7.722 
7.722 

Area of 
Ponds or Streams Source Area Home Range 
in Source AreaZ Minus Ponds' Minus Ponds4 

(hectares) (hectares) (hectares) 
0.245 22.303 I 572.412 
0.125 27.605 I 571.162 
0.060 6.370 1 572.422 
0.118 19.080 I 564.138 
1.876 10.883 ' 568.594 
0.181 13.532 ' 577.766 
3.307 9.521 1 572.278 
1.575 6.862 572.278 

Attachment 1 
Table 7 

Site Use Factor Calculations for Mallard 

Soil 
SUF 

Food 
SUF 

'Assumes home range is circular and centered around the source area 
'For source areas with ponds, only pond areas are used; for source areas without ponds, only stream areas are used 
(based on an average stream width of 1.5 m); stream lengths are provided in Attachment 1, Table 4 

3Area of source area (Attachment 1, Table 4) minus area of ponds (if any) in source area 
4Horne range (DOE 1995b) minus area of ponds within home range of source area 
SUF-  site use factor 

C-1 , Rocky Flats Lake 
A1-5, 8115, ...... 61-2: 61-2, - .. - and Landfill 
A-1, 81-3, C-1, and Landfill 
AI-5, 81-5, Cl-2, and Landfill 
A1-5, 81-5, C1-2;and Landfill 

. . . . . . . . . .  - . 

Surface 
Water 
SUF 
0.032 
0.014 
0.008 
0.007 
0.165 
0.081 
0.428 
0.204 

Sediments 

0.032 
0.014 
0.008 
0.007 
0.165 
0.08 1 
0.428 
0.204 

SUF- 

SUFs for food, surface water. and sediments for source areas with ponds were calculated as: area of ponds in source area I area of ponds in home range 
SUFs for food, surface water. and sediments for source areas without ponds were calculated as: 

SUFs soils were calculated as: (area of source area - area of ponds in source area) I (home range - area of ponds in home range) 
area of streams in source area I area of ponds in home range 



Attachment 1 
Table 8 

Site Use Factor Calculations for Mule Deer 

Soil 
SUF 
0.079, 

Source Area 
3U1 881 Hillside 
3U2 903 Pad 
OU2 East Trenches 
OU2 Mound Area 
OU4 Downgradient 
OU5 Ash Pits 
OU5 C Ponds 
OU5 Old Landfill 
OU5 Surface Disturbance 
OU6 A Ponds 
OU6 B Ponds 
OU6 Burial Trenches 
OU6 North Spray Field 
OU6 Soil Dump Areas 
OU7 Downgradient Areas 
OUlO Other Outside Closures 
OU11 West Spray Field 

Surface 
Water 
SUF 
0.113 

Ponds Within Home 
Range ', 

and Perimeter of 
Ponds in Source 

Area'.' 
(meters) 

Area of Ponds 
Within Home 

Range of 
Source Area' Food 

SUF 
A-1, 81-3, C1-2 
A1-3,.B1-5, C1-2 
A1-5, 81-5, C1-2 
A1-3, B1-5, C1-2 
A1-3, B1-5, Landfill 
None - .  
A1-3, B1-5, C1-2 . . 

c -1 

2.832 
5.528 ' 
6.758 
5.528 
4.614 

NA 
5.528 
0.316 
4.710 

A1-3, 61-3, Landfill 
Landfill 1 None 

Home Range 
,Minus 
Ponds' 

(hectares) 
282.168 
279.472 
278.242 
279.472 
280.386 
285.000 
279.472 
284.684 
280.290 
277.280 
277.280 
281.261 
282.923 
277.280 

4.614 
0.962 

NA 

Source Area 
Minus 
Ponds' 

(hectares) 
22.303 
27.605 ; 833.372 0.099,0.099 
39.861 
2.256 
6.370 
19.080 
10.883 
13.532 
1.660 
9.521 
6.898 
1.040 
4.397 
18.038 

NA 
NA 

400.373 
788.141 

2,481.881 
1,206.800 

NA 
3.480.854 

; 0.143; 0.143 
i 0.008 ' 0.008 
I 0.023,0.023 
i 0.067 j 0.067 
I 0.039 I 0.039 
; 0.048 j 0.048 
10.006' 0.006 
0.034 0.034 

2,125.910 0.025 0.025 
NA ' 0.004 ' 0.004 
NA 0.016,0.016 
NA : 0.065 ' 0.065 

0.058 
NA 
NA 

0.028 
0.055 
0.172 
0.084 

NA 
0.241 
0.147 

NA 
NA 
NA 

NA ' 0 010' 0 010 NA 
,284 038 2690 I NA I0009 0009,  NA 
285 000 45953 I NA 1 0 1 6 l 1 O 1 6 1 ~  NA 

Total Imeters) 12.950.670 

Assumes home range is circular and centered around the source area 
2Home range minus area of ponds within home range of source area 
3Area of source area (Attachment 1, Table 4) minus area of ponds (Attachment 1, Table 5) in source area 
From Attachment 1, Tables 4 and 5 

NA - not applicable 
SUF- site use factor 
SUFs for food and soils were calculated as 

SUFs for surface water were calculated as 

1 

4 

(area of source area - area of ponds in source area) I (home range - area of ponds in home range within RFETS boundary) 

length of streams and perimeler of ponds within source area I length of streams of ponds within all source areas for which there are surface water samples 



Attachment 1 
Table 9 

Site Use Factor Calculations for Coyote 

Source Area 
OU1 881 Hillside 

Area of Ponds 
Within Home 

Ponds Within Home Range Range ' 
11.400 

of Source Area (hectares) 
A1-5, B1-5, C1-2, D1-2, Landfill 

OU2 903 Pad 
OU2 East Trenches 
OU2 Mound Area 
OU4 Downgradient . .  . 

OU5 Ash Pits 

Al-5, . . - .. . . . B l ~ 5 C l ~ 2 ~ D l ~ 2 ,  . . . - . - . . . Landfill 
A1-5, 61-5, C1-2, 01-2, Landfill 
A1-5,'61:5; C1-2; 01-2, Landfill 
A1-5, B1-5, C1-2, Landfill 
A1-2, 81-4, Cl-2,  Landfill, RFL 

11.400 
11.400 
11.400 
7.720 

20.019 
:11.400 
21.278 ; 
11.400 i 
7.378 i 

'11.400 j 
7.378 j 

, ,  

5.732 
7.378 
7.378 
15.968 

Home Range 
Minus Ponds' 

(hectares) 
1,118 600 
1,118 600 
1,118 600 
1 ,118 600 
1,122 280 
1,109 981 
1,118 600 
1,108 722 
1,118 600 
1,122 622 
1,118 600 
1,122 622 

1,124.268 
1,122.622 
1,122.622 
1.114.032 

Source 
Area Minus 

Ponds3 
(hectares) 

22 303 
27 605 
39 861 
2 256 
6 370 
19 080 
10 883 
13 532 
1 660 
9 521 
6 898 
1 040 
4 397 
18 038 
2 764 
2 690 

45 953 

Length of Streams 
and Perimeter of 
Ponds in Source 

Area"' 
(meters) 
1,633.339 
833.372 
- 
- 

400.373 
788.141 

2,481.881 
1,206.800 

3,480.854 
2,125.910 

- 

- 
- 

tal (meters1 14.423.075 

0.006 I 0.006 
0.0171 0.017 
0.0101 0.010 
0.0121 0.012 
0.001 0.001 
0.008 0.008 i 
0.006 I 0.006; 

0.004 ! 0.004 1 
0.016 0.016 I 
0.002 i 0.002 i 
0.041 10.041 1 

0.001 i 0.001 , 

0.002; 0.002; 

Surface 
Water 
SUF 
0.113 
0.058 
- 
- 

0.028 
0.055 
0.172 
0.084 

0.241 
0.147 

- 

- 
- 
- 
- 
- 
- 

Assumes home range is circular and centered around the source area 
2Home range minus area of ponds within home range of source area 
Area of source area (Attachment 1, Table 4) minus area of ponds (Attachment 1, Table 5) in source area 
From Attachment 1, Tables 4 and 5 

RFL - Rocky Flats Lake 
SUF - site use factor 
SUFs for food and soils were calculated as 

SUFs for surface water were calculated as 

1 

3 

4 

(area of source area - area of ponds in source area) (home range - area of ponds in home range within RFETS ,oundary) 

length of streams and perimeter of ponds within source area I length of streams of ponds within all source areas for which there are surface water samples 
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Attachment 2 
Toxicity Reference Values 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 
.I._ 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 

Calculations: 

Acenaphthene 
Not applicable 
EPA. 1989. Mouse oral subchronic study with acenaphthene. Study 
conducted by Hazelton Laboratories, Inc., for the Office of Solid Waste, 
Washington, DC. 
Mice 
Body weight: 0.3 kg 
90 days 
Hepatotoxicdy 
Gavage (adults) 
1, 175, 350, and 700 mg/kg/day 
NOAEL = 175 mg/kg/day 
None 
175 mg/kg/day 

Acenap ht hene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons-(PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg .(Brunstrom et ai. ,1990)- 
.Food consumption: 0.008 kg/day-(Brunstrom et al. 1990)- 
18 days 
Mortality 
Injection into egg 
Not -applicable . .  

0.0331 0 mg/kg/day / 0.001 = 33.1 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs,.(2) chemical does-not accumulate in adu!ts, (3) eggs laid - l/day, and 
(4) no activation of chemical. TEF (toxic equivalence factor) (EPA 1993, 
Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene NOAEL to 

. acenaphthene NOAEL. 
33.10 mg/kg/d 

'' 

TEF = 0.001 

Acenaphthylene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Bioi. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40. and 160 rng/kg/day; 
LOAEL = 10 mg/kg/day 
TEF = 0.001 

tp\2501212\att2tbll .doc/9/26/95 Page 1 of 32 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

. Study.Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations:. 
Comments: 

- _. . .. . . . . .. 
. .  

Final NOAEL: 

. .  
Compound: 

Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

NOAEL = I O  mg/kg/day / 10 (LOAEL to NOAEL) 
= 1 .O mg/kg/day / 0.001 = 1000 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a)pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1994). 
1000 mg/kg/day 

Acetone 
Not applicable 
McLaughlin, J., et al. 1965. Toxicity of fourteen volatile chemicals as 
measured by the chick embryo method. American Industrial Hygiene 
Journal, 25: 282-284 
Chicken 
Egg weight: 0.05 kg 
Food consumption: 0.008 kg/day (ORNL 1994) 
Preincubation-hatch (single dose) 
Hatching success 
Egg injection 
780 and 1560 mg/kg egg 
780 mg/kg/day x 0.1 (LOAEL to NOAEL) = 78 mg..g/day . -_ 
Assumptions for these calculations are as follows: (1) concentrations in 
adult are the same as in the egg, (2) chemical does not accumulate in the 
adult, and (3) eggs were laid l/day. Values were extrapolated from single 

78.0 mgkg/day 
- exposure. _.. _. . - - 

Aldrin . .  - . _ .  - 
Dieldrin 
Mendenhall, V.M., et al. 1983. Breeding success of barn owls (Tyto alba) 
fed low levels of DDE and dieldrin. Arch. Environ. Contam. Toxicol. 
121235240. . , . . - ..- ... 
Barn Owl 
Body weight: 0.466 kg (Johnsgard 1988) 
Food consumption: wild birds 100-,150 g/d; 50-75 g/d captive (Johnsgard 
1988) Used median captive food consumption value: 62.5 g/d 
2 years (>lo weeks and during a critical lifestage = chronic) 
Reproduction 
Oral in diet 
Only one dose level applied: 0.58 ppm NOAEL 
(0.58 mg dieldrin/kg) (62.5 g foodlday) ( 1 kg/1000 g) 10.466 kg BW = 0.077 

Dieldrin values were extrapolated to aldrin. While 0.58 ppm dieldrin in the 
diet produced a slight but significant reduction in eggshell thickness, no 
significant effects on number of eggs laid/pair, number of eggs 
hatchwpair, percent eggs broken, embryo or nesting mortality was 
observed. Therefore, this dose was considered to be a chronic NOAEL. 

mglkgld 

0.077 mglkgld 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

e Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

0 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Anthracene 
Not applicable 
EPA. 1989. Subchronic toxicity study in mice with anthracene. Final 
report. Hazelton Laboratories America, Inc. Prepared for the Office of Solid 
Waste, Washington, DC. 
Mice 
Body weight: 0.03 kg (ORNL 1994) 
at least 90 days 
No treatment-related effects were observed. 
Gavage (adults) 
0, 250, 500, and 1000 mg/kg/day 
Not applicable 
The highest tested dose is the NOAEL. 
1000 mg/kg/day 

,Anthracene 
Not applicable 
Brunstrom, B., et ai. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the commcn eider. 
Environmental Pollution 67:133-143 
Chick embryo 
Body weight: 0.058 kg (Brunstrorn.et aL.1.990) 
Food consumption: ,OlO08 .kg/day (Brunstrom et .at. 1990) 
18 days 
Mortality 
Injection info,egg 

2.0 mg/kg/egg x 0.0096 kg embryo wt. = 0.0192 mg/egg x 
1 egg (0.058 = 0.3310 mg/kg/day 
No effects at this dose (highest dose). Assumptions: (1) concentration in 
adults is equivalent to concentration in. eggs, (2) chemical does not 
accumulate in adults, (3) eggs laid - l/day, and (4) no activation of 
chemical. 
0.331 0 mg/kg/day 

2.0 mg/kg/egg 

Aroclor-1248 
Aroclor-1254 
Dahlgren, R.B., et ai. 1972. Polychlorinated biphenyls: their effects on 
penned pheasants. Environ. Health. Perspect. 1 :89-101. 
Ring-necked Pheasant 
Body weight: 1 kg (EPA 1993) 
17 weeks (>lo wks and during a critical lifestage = chronic) 
Reproduction . . 

Weekly oral dose via gelatin capsule 
Two dose levels: 12.5 and 50 rng/bird/week; 
LOAEL = 12.5 mg/bird/week 
12.5 mg/bird/week = 1.8 mg/kg/day 
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Table 1 
Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 

. - Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

. Compound:--, 
- .  Form: 

Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

tp\2501212\aMlbll .dod9/26/95 

Aroclor-1254 values were extrapolated to Aroclor-1248. Significantly 
reduced hatchability was observed in both treatment groups. Therefore, 
because the study considered exposure throughout a critical lifestage 
(reproduction), the 12.5 mg/bird/week dose was considered to be a chronic 
LOAEL. 
0.18 mg/kg/d 

Aroclor-1260 
Not applicable 
Linder, R.E., et al. 1974. The effect of polychlorinated biphenyls on hepatic 
microsomal enzymes in the rat. Food Cosmet Toxicol 12:63-77. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
67 days (4 yr and during a critical lifestage=chronic) 
Litter size 
Dietary 
Could not obtain primary reference 
Not applicable 
Considered chronic because the rats were exposed during gestation. 
6.9 mg/kg/day 

. . .  

. _  . . -  
Aroelor-1260 
Not applicable . .. 

Hill, E.F., and M.B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticides to coturnix. USFWS Technical 
Report 2. Washington, DC. 
Coturnix 
Body weight: 0.090 kg (Dunning 1993) 
Food consumption: 0.01 2 (from study controls) 
5 days; subacute 
Death-. - ' . .  

Dietary 
Six concentrations ranging from 1500 to 3848 ppm; 
LOAEL = 1500 ppm. 
(1500 mg/kg) (0.012 kg/day)/0.09 kg BW x 0.01 UF 
= 2.0 mg/kg/d 
LOAEL was taken from lowest dose resulting in mortality, which in this study 
was the lowest concentration tested. 
2.0 mg/kg/d 

Benzene 
Not applicable 
McLaughlin, J., et al. 1965. Toxicity of fourteen volatile chemicals as 
measured by the chick embryo method. American Industrial Hygiene 
Journal, 25: 282-284 
Chicken 
Body weight: 0.058 
Food consumption: 0.008 
Preincubation-hatch (single dose) 0 

I 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

lpE50 12 12btt2tbll .dod9/26/95 

Hatchability 
Egg injection 
75.9, 151.7, 303.4, 775.9 mg/kg egg 
75.9 mg/kg/day x 0.1 (LOAEL to NOAEL) =7.59 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
7.59 mg/kg/day 

Benzo[a]anthracene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 

..Food consumption: 0.0055 (ORNL 1994) .. 
Days 7-1 6 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160. mg/kg/day; 
LOAEL = 10 mg/kglday 

NOAEL = 10 mg/kg/day / 10 ( LOAEL to NOAEL) 
= 1 .O mg/kgiday I 0.1 = 10 mg/kg/day , ,. _ _  . 
The above information is for benzo(a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[aJpyrene 
NOAEL to benzo(a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1 994). 
10 mg/kg/day 

TEF = 0.1 

Benzo[a]anthracene .. 

Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/day = NOAEL 
2.0 mglkglegg x 0.0096 kg embryo wt. = 0.0192 mglegg x 
1 eggday 10.058 kg = 0.331 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - llday, and 
(4) no activation of chemical. 
0.3310 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Benzo[a]pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al., 1990) 
Food consumption: 0.008 kg/day (Brunstrom et ai., 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = LOAEL 
2.0 mg/kg/egg = LOAEL x 0.0096 kg embryo wt. 
= 0.01 92 mg/egg x 1 egg / 0.058 = 0.331 0 mg/kg 
LOAEL to NOAEL: 0.3310 mg/kg/day x 0.1 = 0.033 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs;'(2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.0331 mg/kg/day 

Compound: 
Form: 
Reference: 

Test Species: 

. . .__ - - 
. -  

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Benzo[b]fluoranthene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine.-'1981. lnfehility in mice exposed in 
utero to berizo[a]pyrene.- Bi'ol. Reprod. 2411 83-1 91. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption-: '0.0055'(ORNL 1'994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubatiqn 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL.=-lO mg/kg/day 

NOAEL = 10 mg/kg/day / 10 (LOAEL to NOAEL) 
.= l-.Wmig/kg/day I 0.1 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[b]fluoranthene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

... 

TEF = 0.1 

Benzo[b]fluoranthene 
Not applicable 
Brunstrom, B., et ai. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et ai. 1990) 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

~ Calculations: 

Comments: 

Final NOAEL: 

18 days 
Mortality 
Injection into egg 
2.0 mg/kg/day = NOAEL 
2.0 mg/kg/egg x 0.0096 kg embryo wt. = 0.01 92 mg/egg x 
1 egg/day / 0.058 kg = 0.3310 mg/kg/day 
0.03 mg/kg/day / 0.1 TEF = 0.33 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.33 mg/kg/day 

Benzo[ghi]perylene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage.=. chronic) 
Reproduction 
Oral intubation 
Three ... dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day / 0.01 = 100 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[ghi]perylene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1 994). 
100 mg/kg/day 

..TEF = 0.01 

Benzo[ghi]perylene 
Not applicable 

.._. . . ,/. 

. .  

Brunstrom, B., et ai. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg 
NOAEL = 2.0 mg/kg/egg x 0.0096 kg embryo wt. 
= 0.0192 mg/egg x 1 egg/day 10.058 kg = 0.3310 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.3310 mg/kg/day 

L 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 

. ._ Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Benzo[k]fluoranthene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 
TEF = 0.1 
NOAEL = 10 mg/kg/day I 10 (LOAEL to NOAEL) 
= 1 .O mg/kg/day I 0.1 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[k]fluoranthene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

Benzo[k]fluoranthene 

Brunstrom, B., et al. 1990. Embryotoxicity .. . of . polycyclic~aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 

Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
0, 0.05, 0.2, 2.0 mg/kg/egg 
NOAEL = 0.2 mg/kg/egg x 0.0096 kg embryo wt. 
= 0.001 9 mglegg x 1 eggday / 0.058 kg = 0.033 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - llday, and 
(4) no activation of chemical. 
0.033 mg/kg/day 

Not applicable . -. 

Environmental Pollution 67:133-143. . .  

. .  

Benzyl alcohol 
Not applicable 
Shell Chemical Company. 1986. MRID No. 00077819; HED Doc. No. 
002607. Available from EPA. Write to FOI, EPA, Washington, DC 20406. 
Beagle dogs 
Body weight: 12.7 kg (ORNL 1994) 
Food consumption: 0.301 kg/d (ORNL 1994) 
Two years 
Reduced body weight gain. increased liver and kidney weights 
Drinking water 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage.: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

/ ' Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculatbns: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

0,25,125, and 2000 ppm, 
NOEL = 125 ppm = 3.1 3 mglkgld 
None 
None 
3.1 3 mglkglday 

Bis(2-chloroisopropyI)ether 
Not applicable 
Mitsumori, K., et al. 1979. Twenty-four month chronic studies of 
dichlorodiisopropyl ether in mice. Nippon Noyaku Gakkaishi. 4:323-335. 
Mice 
Body weight: 0.03 (ORNL 1994) 
Food consumption: 0.0055 kgld (ORNL 1994) 
Two years 
Decreased hemoglobin 
Oral diet 
NOAEL = 35.8 mglkgtday 
None 
From HEAST. 
35.8 mgtkglday 

2-Butanone 
Not applicable 
Cox, G.E., et al. 1975. Toxicity studies in rats with 2-butanol including 
growth, reproduction, and teratologic observations. Food and Drug 
Research Laboratories, Inc. Waverly, NY, Report No. 91MR R 1673. 
FRDL-Wistar rats 
Body weight: 0.35 (ORNL 1994) 
Food consumption: 0.028 kgld (ORNL 1994) 
Three generations 
Decreased fetal birth weight 
Gral diet 
0, 0.3, 1 .O, and 3.0 Yo; NOAEL = 1771 mg/kg/day 
None 
From IRIS. 
35.8 mg/kg/day 

Butyl benzyl phthalate 
Not applicable 
Bower, R.K., et at. 1970. Teratogenic effects in the chick embryo caused 
by esters of phthalic acid. J. Pharmacology and Exp. Theraputics. 
171:314-324. 
Chick embryo 
Body weight: 0.058 kg (ORNL 1994) 
Food consumption: 0.008 kg/day (ORNL 1994) 
Inject at day 3 of incubation 
Mortality 
Injection into egg 
0.05 ml/egg (d20 = 1.1 2 g/ml Source: Merck Index) (47.0% mortality) 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 0.05 ml/egg x 1.12 g/ml = 0.056 g / 0.058 kg = 0.965 g/kg x 1000 mg/g = 
965 mg/kg 
965 mg/kg x 0.01 = 96.55 (LOAEL to NOAEL) 

Comments: None. 
Final NOAEL: 96.55 mg/kg/day 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: - 

Calculations: 

-.. . 

. Comments: 

. -  

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Chrysene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 

Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day '/ 10 
= 1 .O mg/kg/day7 0.01 = . I  00 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to chrysene- NOAEL: See comments' for benzo[a]pyrene in ORNL 

100 mg/kg/day 

Chrysene . 
Not applicable 
Brunstrom, E., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) .in the common eider. 
Environmental Pollution 67: 133-1 43;--- 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et at. 1990) 
18 days 
Mo rta I ity 
Injection into egg 
2.0 mg/kg/egg = NOAEL 
2.0 mg/kg/egg = NOAEL x 0.0096 kg embryo wt. 
= 0.0192 mg/egg x 1 egg/day / 0.058 kg = 0.3310 mg/kg 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - one/day, 
and (4) no activation of chemical. 
0.3310 mg/kg/day 

' Mouse 

. .. 

TEF = 0.01 

_ _  
-' -(1994). 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: a Form: 
Reference: 
Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 

'. Reference: 

Test Species: 

Study Duration: 
Exposure Route: 

- Endpoint: 
Dosage : 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Cobalt 
Cobalt chloride 
ATSDR. 1991. Toxicity Profile. TP-91/10. 
Rat 
Body weight: 0.35 
Food consumption: 0.028 kg/day (ORNL 1994) 
Not specified 
Reproductive effects 
Not specified 
NOAEL= 5 mg/kg/day 
None 
None 
5 mg/kg/day 

Cobalt 
Cobalt Chloride 
Gilani, S.H., and Y. Alibha. 1990. Teratogenicity of metals to chick 
embryos. J. Tox. and Env. Health. 30:23-31. 
Chick embryos 
Body weight: 0.058 kg 
Food consumption: 0.1 1 kg/day 
12 days 
Injection into air sacs 
Teratogenicity 
0, 1,4; 7, 10, 50, 100, ug/egg; NOAEL = 1 ug/egg 

" --  

I p g  Co 58 g (egg weight) 
= O . O 1 7 2 p g / g  = m g / k g  

egg day 

The study is considered chronic because of the critical life stage of 
exposure. The following assumptions were also made: (1) 100 % 
deposition of chemical into the egg from the adult, (2) the chemical does not 
accumulate in other tissues, and (3) one egg is laid each day. 
0.01 72 mg/kg/day 

~ 

Dibenzo(ah)anthracene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Bioi. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of geststion (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40. and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day I 10 
= 1.0 mg/kg/day/ 1 = 1 rng/kg/day 

TEF = 1 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 
-. -- 

, ... 

Final NOAEL: 

_.Compound: 
Form: 
Reference: 

Test .Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

The above information is for benzo(a1pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1994). 
1 mg/kg/day 

Dibenzo(ah)anthracene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mglkglday = NOAEL 

2.0 mglkglegg x 0.0096 kg emtiryo wt. = 0.01 92 mglegg x 
1 egglday I 0.058 kg x 1 = 0.331 0 mglkglday 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggsi'(2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4)mo activation of-chemical. 
0.3310 mg/kg/day 

. .  
TEF = 1 

1,l -Dichloroethane 
Not applicable 
Hoffman, H.T., et al. 1971. On the inhalation toxicity of 1,l- and 
1,2-dichIoroethane. Arch. Toxikol. 27:248-265. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
13 weeks 
No observed effects 
Intermittent inhalation 
NOEL = 11 5 mglkglday 
None 
None 
1 15 mglkglday 

- .  

Di-N-butyl phthalate 
Not applicable 
Smith, C.C. 1953. Toxicity of butyl sterate, dibutyl sebacate, dibutyl 
phthalate and methoxyethyl oleate. Arch. Hyg. Occup. Med. 7:310-318. 
Male Sprague-Dawley rats 
Body weight: 0.35 (ORNL 1994) 
Food consumption: 0.028 kg/d (ORNL 1994) 
One year 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: . 

Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 

Comments: 
Final NOAEL: 

Increased mortality 
Oral diet 
0, 0.1, 0.05,0.25, and 1.25 %; NOAEL = 125 mg/kg/day 
None 
The rats receiving the highest dose had 50 percent mortality in the first 
week. The remaining animals survived the study with no apparent adverse 
effects. 
125 rnglkglday 

Di-N-octyl phthalate 
Di-2-ethylhexyl phthalate 
Peakall, D.B. 1975. Phthalate esters: occurrence and biological effects. 
In: Residue Reviews. Vol 54. F.A. Gunther and J.D. Gunther, eds. 
Springer Verlag, New York. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
Unknown 
LD50 acute 
Oral . . .  
30 g/kg 
NOAELdi-n-octyl phthalate = (LD5O)di-n-oc&l phthalate "(NOAELdi-2- 
ethylhexyl phthalate / (LD5O)di-2-et.hylhexyl phthalate) = (30 g/kg) (400 
mg/kg/day 126.0 g/kg) = 461.54 
No chronic data for di-n-octyl phthalate could be found. Therefore, a 365- 
day NOAEL based on a daily concentration was used to approximate an 
NOAEL for di-n- octyl phthalate. Although the primary reference for di-n- 
octyl phthalate could not be obtained, the secondary reference is provided. 
The NOAEL and LD50 values for di-2-ethylhexyl phthalate were found in an 
EPA document called Ambient Water Quality of phthalate esters; 1980 EPA 
440/5-80-067 (copy with . .  butyl . benzylphthalate information). 
461.54 mg/kg/day . .  

Di-N-octyl phthalate 
Not applicable 
Bower, R.K., et ai. 1970. Teratogenic effects in the chick embryo caused 
by esters of phthalic acid. J. Pharmacology and Experimental Theraputics. 
171:314-324. 
Chick embryo 
Egg weight: 0.058 kg (ORNL 1994) 
Food consumption: 0.008 kg/day (ORNL 1994) 
Injection at day 3 of incubation 
Mortality 
Injection into egg. 
0.025 ml/egg (d14 = 0.980 g/ml (Source: Merck Index) (25% mortality) 
0.025 ml/egg x 0.980 g/ml = 0.024 gj0.058 kg = 0.422 g/kg x 1000 mg/g = 
422.4 
422.4 x 0.01 = 42.24 (LOAEL to NOAEL) 
Considered chronic because of the critical life stage of the chicks. 
42.24 mg/kg/day 

tp\2501212\att2tb11 .dod9/26/95 Page 13 01 32 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

.. Compound: 
Form: 
Reference: 

. .  . 
.Test Species: 

Study Duration: 
. Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments:- 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Endosulfan sulfate 
Not applicable 
Gupta, P.K., et al. 1978. Teratogenic and embtyotoxic effects of 
endosulfan in rats. Acta Pharmacology and Toxicology, 42:150. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
7 days (4 yr and during a critical lifestage=chronic) 
Fetal mortality, maternal toxicity 
Oral 
5.0 mg/kg/day LOAEL x 0.1 uncertainty factor 
= 0.5 mg/kg/day NOAEL for endosulfan 
N0AELe.s. = LD5Oe.s. (NOAELs / (LD50)s) 
= (76 mg/kg) (0.5 mg/kg/day / 110 mg/kg) 
= 0.3455 mg/kg/day 
The NOAEL for endosulfan was considered chronic because exposure 
occurred during a critical life stage. 
0.3455 mg/kg/day 

.Endrin ketone - 
-Endrin 
Kavlock, R.J., et al. 1981. Perinatal toxicity of endrin in rodents. 11. 
Fetotoxic effcts of prenatal exposure in rats and mice. Toxicology, 21:141- 
150. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
14 days ( 4  yr and during a critical lifestage=chronic) 
Maternal weights 
Oral (intubation) 
0.450, 0.300, 0.150, 0.075, and 0 mg/kg/day 
NOAEL =0.150 mg/kg/day for endrin . 

.NOAELketo-endrin = -LD50 keto-endrin x (NOAELendrin / LD50endrin) 
=0.8 mg/kg (0.1 5 mg/kg/day / 5.3 mg/kg) 
= 0.023 mg/kg/day 
Endrin was used to extrapolate to endrin ketone. The NOAEL for endrin is 
considered chronic because the exposure occurred during a critical life 
stage. 
0.023 mg/kg/day 

__.._ -_. _.- .. .- 
. ..- ... 

Fluoranthene 
Not applicable 
EPA. 1988. 13-week mouse oral subchronic study. Prepared by Toxicity 
Research Laboratories, Ltd., Muskegon, MI for the Office of Solid Waste, 
Washington, DC. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
13 weeks 
Nephropathy, body weight, food consumption 
Gavage 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

0, 125, 250, and 500 mg/kg/day 
NOAEL = 125 mg/kg/day 
All treated mice exhibited dose dependent nephropathy and increased 
salivation and liver enzyme levels. These were either not significant, not 
dose-related, or not considered adverse. 
125 mg/kg/day 

Fluoranthene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = NOAEL 
2.0 mg/kg/egg = NOAEL x 0.0096 kg embryo wt. 
= 0.0192 mg/egg x 1 egg/day / 0.058 kg = 0.3310 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.3310 mg/kg/day 

Fluorene 
Not applicable 
EPA. 1989. Mouse oral subchronic study. Prepared by Toxicity Research 
Laboratories, Ltd., Muskegon, MI, for the Office of Solid Waste, 
Washington, DC. 
Mice 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day -(ORNL 1994) 
13 weeks 
Decreased RBC, packed cell volume and hemoglobin 
Gavage in corn oil 
0, 125,250, and 500 mg/kg/day 
None 
None 
125 mg/kg/day 

Fluorene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: -._-. 

Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 
Comments: 
Final NOAEL: 

Chick embryos 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et at. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = NOAEL 
2.0 mg/kg/egg = NOAEL x 0.0096 kg embryo wt. 
= 0.0192 mg/egg x 1 egg/day / 0.058 kg = 0.3310 mg/kg/day 
No effects at this dose (highest dose). Assumptions: (1) concentration in 
adults is equivalent to concentration in eggs, (2) chemical does not 
accumulate in adults, (3) eggs laid - one/day, and (4) no activation of 
chemical. 
0.33 mg/kg/day 

Heptachlor 
Not applicable 
Hill, E.F., and M.B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticides to coturnix. USDOI, Fish and 
Wildlife Technical Report 2, Washington, DIC. 
Coturnix 
Body weight: 0.09 kg (Dunning 1993) 
Food consumption: 0.0094 kg/day (Hill and Camardese 1986) 
5 days ( 4  yr and not during a critical lifestage=subchronic) 
Death, LOAEL = 71 ppm dietary 
Dietary 
5 conccentrations between 50 and 200 ppm, 15 birdsltreatment and 45 
control birds, 14 day old chicks 
[(71 mg/kg) (0.0094 kg/day) / 0.09 kg bw] x 0.01 UF = 0.074 
An uncertainty factor of 0.01 was used to calculate LOEL to NOEL and 
subchronic to chronic. 
0.074 mg/kg/day 

Heptachlor epoxide 
Not applicable 
Dow Chemical Company. 1958. MRlD No. 00061912. Available from 
EPA. Write to FOI, EPA, Washington, DC. 20460. 

Body weight: 12.7 kg 
60 weeks 
Increased liver-to-body weight ratio in males and females 
Diet 
0, 0.5, 2.5, 5, and 7.5 ppm 
Not applicable 
None 
0.1 25 mg/kg/day 

Dog 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

0 Compound: 
Form: 
Reference: 
Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
End po ink 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Heptachlor epoxide 
Not applicable 
Velsicol Chemical. 1959. (from IRIS) 
Rat 
Body weight: 0.35 kg 
Three generation 
Reproduction 
Not specified 
NOAEL = 0.25 mg/kg/day 
Not applicable 
None 
0.25 mg/kg/day 

Heptachlor epoxide 
Not applicable 
Stickel, W.H., et al. 1965. Effects of heptachlor-contaminated earthworms 
on woodcocks. Journal of Wildlife Management, 29:132-146. 
Woodcocks 
Body weight: 0.160 kg (Stickel et al.. 1965) 
60 days ( 4  yr, not during a critical lifestage=subchronic) 
Death 
Dietary 
0, 0.069 (NOAEL), and 0.33 mg/kg/day 
0.069 mg/kg/day NOAEL (s.ubchronic) x 0.1 
= 0.0069 mg/kg/day (chronic NOAEL) 
Only two concentrations were used in this study (0.65 and 2.86). 
Concentrations .ingested per-day (0.01 1 and 0.053 mg/day) were divided by 
the body weight of male woodcocks to obtain a mg/kg/day concentration. In 
addition, the study was only 60 days; therefore, it was considered 
su bc h ronic. 
0.0069 mg/kg/day . .  

Indeno[l,2,3-cd]pyrene 
not applicable 
Mackentie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 rng/kg/day / 10 
= 1 .O mg/kg/day / 0.1 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (€PA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to indeno[l,2,3-c.d]pyrene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

TEF = 0.1 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: . 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

.. . . 

Indeno[ 1,2,3-~d]pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al., 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al., 1990) 
18 days 
Mortality 
Injection into egg 
0, 0.5, 2.0 mg/kg/egg 
NOAEL=0.5 mg/kg/egg x 0.0096 kg embryo wt. 
= 0.0048 mglegg x 1 egglday / 0.058 kg = 0.0828 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - one/day, 
and (4) no activation of chemical. 
0.0828 mg/kg/day 

lsophorone 
Not applicable 
Nor.-Am Agricultural Products, Inc. 1972. MRlD No. 00123976. Available 
from EPA. Write to FOI, EPA, Washington, DC 20460. 
Beagle dogs 
Body weight: 12.7 kg (ORNL 1994) 
Food consumption: 0.301 kg/day (ORNL 1994) 
90 days 
No observed effects 
Gelatin capsules 
0.35,75, and 150 mg/kg/day,-l50 mg/kg/day = NOAEL 
None * . .-. 
No effects were observed. 
150 mg/kg/day 

- 

Manganese 
Manganese sulfate 
Vohra, P. and F.H. Kratzer. 1968. Zinc, copper and manganese toxicities in 
turkey poults and their alleviation by EDTA. Poultry Science 47:699-704. 
Turkey (domestic) poults 
Body weight: 0.416 kg (Marrett and Sunde, 1968. Poultry Science 47:511- 
51 9.) 
Water consumption: 0.033 Uday 
Food consumption: 0.033 kg/day (from controls in study) 
21 days 
Dietary 
Growth 
0,510, 1020,2040,3000.3620. 4080, 4800 ppm 
NOAEL = 4080 mg MnS04 /kg 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Sjudy Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

4080 mg M~SO., 0.0.033 kg 
k g f o d  day 

/ 0.416kg bw = 323.65 mg / kg / day 

Because the length of the exposure was only 21 days, an uncertainty factor 
of 0.10 was multiplied by the value calculated as 323.65 mg/kg/day. I 

32.36 mg/kg/day 

Methylene chloride 
Not applicable 
.Eivor, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryo. Toxicology 12: 11 1-1 19. 
Chicken 
Egg weight: 0.058 
Food consumption: 0.008 
Single dose at either 6.days or 3 days incubation 
Death and malformation 
Egg injection 
100, 50;25-and 5-pmoledegg 
5 umolesiegg x 1 egg/0.058 kg x .085 mg/l pmole 
= 7.328 mg/kg/day x 0.1 UF = ,7328 
Assumptions for these calculations are as follows: (1) concentrations in 
adult are the same as in'the egg, .(2) chemical does not accumulate in the 
adult, and (3) eggswere laid-Wday. Values-were extrapolated from single 
exposure. 
0.7328 mg/kg/day 

' 

. .  

2-Methylnaphthalene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981 :- lnfertiiity in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 

-Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 
TEF = 0.001 
NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day / 0.001 = 10 mg/kg/day 
The above information IS for benzo(a1pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to 2-methylnaphthalene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
1000 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: . 

Test Species: 
Body weight: 

Study Duration: 
Exposure Route: 
Endpoint: - ’ 

Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

2-Methylnaphthalene 
Not applicable 
Brunstrom, B., et at. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection 
Not applicable 

NOAEL = 0.0331 0 mg/kg/day / 0.001 = 33.1 0 mg/kg/day 
TEF (toxic equivalence factor) (EPA 1993, Nisbet and LaGoy 1992) used to 
adjust benzo[a]pyrene NOAEL to 2-methylnaphthalene NOAEL. 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - one/day, 
and (4) no activation of chemical. . . . 

33.. 10 mg/kg/day 

. . 

TEF = 0.001 

Molybdenum - . - . _,_-_ - 
Molvbdate 
Schroeder, H.A., and M. Mitchner. 1971. Toxic effects of trace elements 
on the reproduction of mice and rats. Arch. Environ. Health. 23:102-106. 
Mice 
0.03 kg 
Water consumption: 0.0075 Uday 
Food consumption: 0.0055 kg/day 
Three generations 
Dietary (drinking water) 
Mortality of young 
10mg/L; LOAEL = IO mg/L 

- -  

10 mg Mo 0.0075 L X / 0.03kg bw = 2.5 mg / kg / d a y  
L day 

This study was considered chronic because it involved exposure during a 
critical life stage. Because the value reported is an LOAEL, a chronic 
NOAEL was calculated. 
0.25 mg/kg/day 

Molybdenum 
NaMo04 
Nagy, J.G., W. Chappell. and G.M. Ward. 1975. Effects of high 
molybdenum uptake in mule deer. J. Animal Science. 41 : 41 2. 
Mule Deer 
Body weight: 70 kg (Tech Memo 1 1 .  S.M. Stoller Cop.) 
Food consumption: 1.54 kg/day 
Water consumption: 3.08 Uday 
25 days 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Dietary 
Weight, food intake 
0, 50,200, 1000 mg/kg; NOAEL = 1000 mg/kg 

1000 mg M o  1.54 kg 
kg food day 

/ 70kg bw = 22 mg/  kg/day  

Because the length of the exposure was only 25 days, an uncertainty factor 
of 0.10 was multiplied by the value calculated as 22 mg/kg/day. 
2.2 mg/kg/day 

Molybdenum 
Molybdenum 
Kratzer, F.H. 1958. Effect of dietary molybdenum upon chicks and poults. 
Proc. SOC. Exp. Biol. Med. 80:483 - 486. 
Chick 
Body weight: 0.134 kg (Elzubeir and Davis 1988) 
Water consumption: 0.016 kg/day (allometric equation) , , .. 

Food con-sumption: 0.01 5 Uday (allometric equation) 
--4 weeks . - '' 

Dietary 

. . . .. . .. 

Growth . . .. . _ .  
0, 50,100;200, 300,400 mg/kg " 

' . 
. .  

-.Authors.calculated NOAEL as 200 mg/kg 

/ 0. I34kg bw = 23.88 mg / kg / day 200 mg Mo 0.016 kg food X -  
kg .. .day 

Study considered a sub-chronic exposure and therefore calculated NOAEL 
of 23.88 was multiplied by 0.1 to obtain the final NOAEL of 2.38 mg/kg/day. 
2.38 mglkglday. . 

Naphthalene 
Not applicable 
Mackentie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 rng/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day / 0.001 = 10 rng/kg/day 

TEF = 0.001 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

_. . - 
Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

The above information is for benzo(a1pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1 994). 
1000 mg/kg/day 

Naphthalene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
Not applicable 

NOAEL=0.03310 mg/kg/day / O:ool~~=33.lO'mg/kg/day . 

TEF (toxic equivalence factor) (EPA 1993, Nisbet and LaGoy 1992) used to 
adjust benzo[a]pyrene NOAEL to naphthalene NOAEL. Assumptions: (1 ) 
concentration .inadults is equivalenttdconcentration in eggs,-(2) chemical 
does not accumulate in ,adults, (3) eggs-laid - one/day, and (4) no activation 
of chemical. 
33.1 0 mg/kg/day 

Nitrate/Nitrite 
Nitrite 
Shuval, H.I., and- N. Gruener. -1 972. Epidemiological and toxicological 
.aspects-of nitrates and nitrites in the environment. -AJPH: 62:1045-1052. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Water consumption: '0.046 Uday 
2 years 
Methemoglobin levels 
Oral 
1, 100, 1000,2000, and 3000 mg/L, 
NOAEL = 100 mg/L 
(100 mg/L) (0.046 Vday) /0.35 kg = 13.14 mg/kg/day 
None 
13.14 mg/kg/day 

.- _. - TEF = 0.001 

. . . . . . . . 

-. . 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 
Final NOAEL: 

Nit rate/N i t ri te 
Nitrite 
Adams, A.W., et al. 1966. Effects of nitrate and nitrite in the drinking water 
on chicks. poults, and laying hens. Poultry Science. 45121 5-1222. 
Chicks (4 weeks old) 
Body weight: 0.262 
Water consumption: 0.04 Uday 
2 years 
Growth 
Drinking water 
0, 25, 50, 100, and 200 mg/L, NOAEL = 100 mg/L 
(100 mg/L) (0.046 I/day) /0.262 kg = 15.27 mg/kg/day 
None 
15.27 mg/kg/day 

Pentachlorophenol 
Not applicable 
Schwetz, B.A., et al. 1978. Results of 2-year toxicity and reproduction 
studies on pentachlorophenol in rats. In: Chemistry, Pharmacology, and 
Environmental Toxicology. K.R. Rao, ed. Plenum Press, NY. p. 301. 
Rats 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
Liver and kidney pathology 
Diet 
3, 10,30 mg/kg/day, 3 mg/kg/day = NOAEL 
None 
None 
3 mg/kg/day 

Pentachlorophenol 
Not applicable 
Nebeker, A.V., et at. 1994. Toxicity and estimated water quality criteria 
values in mallard ducklings exposed to pentachlorophenol. Archives of 
Environmental Contamination and Toxicology. 26:33-36. 
Mallard 
Body weight: 0.15 kg 
Food consumption: 0.06 kg/day 
11 days 
Growth 
Dietary 
25, 54.2, 105.0, 233.2, 423.2, and 961 ppm; NOAEL = 423.2 ppm 
((423 mg pentachlorophenol/kg x 0.06 kg/day)/O.l5 kg body weight) x 0.1 
(subchronic to chronic) = 16.92mg/kg/day 
None 
16.92 mglkglday 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 

- Reference: 
_- 

Test Species: 

Study Duration: 
.Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

Phenanthrene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-1 6 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day / 0.001 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to phenanthrene NOAEL. See comments for benzo[a]pyrene in 
ORNL (1 994). 
1000 mg/kg/day 

TEF = 0.001 

. . ... 

Phenanthrene 
Not applicable 
Brunstroni; -6:et-al; 1990. Embryotoxicity of polycyclic aromatic 

coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 

Body weight: 0.058 kg (Brunstrom et ai. 1990)- 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 

..hydrocarbons (PAHs) in three-domestic avian species, and of PAHs and 

-Chick embryo . -  

. Mortality .. 
Injection into-egg . . . .. ..- 

2.0 mg/kg/egg = NOAEL 
NOAEL=2.0 mg/kg/egg x 0.0096 kg embryo 
= 0.01 92 mg/egg x 1 egg/day 10.058 kg = 0.033 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.033 mg/kg/day 

Phenol 
Not applicable 
NTP (National Toxicology Program). 1983. Teratologic evaluation of 
phenol in CD rats and mice. Report prepared by Research Triangle 
Institute, Research Triangle Park, NC. NTlS PB83-247726. Gov. Rep. 
Announce. Index. 83(25):6247. 
Rats 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

. .  

Final NOAEL: 

Compound: 
' Form: 

a 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
. Form: 

Reference: 

Test Species: 

e 

Reduced fetal body weight 
Gavage 
0. 30, 60, and 120 mg/kg/day, 60 mg/kg/day = NOAEL 
None 
None 
60 mgikgiday 

Phenol 
Pentachlorophenol 
Schafer, E.W., et ai. 1983. The acute oral toxicity, repellency, and hazard 
potential of 998 chemicals to one or more species of wild and domestic 
birds. Arch. Environ. Contam. Toxicol. 12:355-382. 
Agelaius phoeniceus 
Body weight: 0.065 kg (Schafer et ai. 1994) 
Food consumption: 0.01 4 kg/day (Schafer et al. 1994) 
acute 
Death 
Oral 
Up to 113 ppm (range not given), LD50 > 113 ppm 
(1 13 ppm)[(l69.2. mg/kg/d NOEL pcp) / 
380 ppm LD50 pcp] = 50.3 mg/kg/day = NOEL 
Pentachlorophenol was used to extrapolate to phenol. pcp = 
pentachlorophenol -. _, ,.. ._ . 

50.3 mg/kg/day 

Pyrene 
Not applicable 
EPA. 1989. Mouse oral subchronic toxicity of pyrene. Study conducted by 
Toxicity Research Laboratories, Muskegon, MI, for the Office of Solid 
Waste, Washington, DC. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
1 3 weeks 
Kidney effects (renal tubular pathology, decreased kidney weights) 
Gavage 
0,75,125, and 250 mg/kg/day 
Not applicable 
None 
75 mgkglday 

Pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kg/day (Erunstrom et al. 1990) 

Page 25 of 32 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: .. 

. .  

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

18 days 
Mortality 
Injection into egg 
2.0 mglkglegg = NOAEL 
NOAEL=2.0 mg/kg/egg x 0.0096 kg embryo 
= 0.01 92 mg/egg x 1 egg/day / 0.058 kg = 0.331 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.331 0 mg/kg/day 

Silver 
Silver 
Toxicological Profile for Silver. 1990. TP-90-24. U.S. Dept. of Health and 
Human Services. ATSDR. pg. 17. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Water consumption: 0.58 kglday (allometric) 
Food consumption: 2.03 Uday (allometric) 
35 weeks 
Dietary 
Weight loss 
Stated LOAEL of 222.2 mg/kg/day 
Not aplicable 
LOAEL- of. 222.2 mg/kg/day was multiplied by an uncertainty factor of 0.1 
for a final NOAEL of 22.22 mg/kg/day. 
22.22 mg/kg/day. 

Silver 
Silver Nitrate 
Jensen, L.S.;'R.P: Peterson, and L. Falen. 1974. inducement of enlarged 
hearts and muscular dystrophy in turkey poults with dietary silver. Poultry -. 
Science 5357-64. 
Turkey 
Body weight: 0.3152 kg 
Food consumption: 0.174 kglday (ORNL 1994) 
5 weeks 
Dietary 
Growth, cardiac enlargement, decreased hemoglobin levels 
3 dose levels: 100, 300, and 900 ppm. Authors calculated an LOEL of 900 
pprn and a NOAEL of 300 ppm. 

300 mg AglVi 0.1 74 kg food 
Calculations: X / 0.3152kg bw = 165.61 m g / k g / d a y  

kg food day 

Comments: No food consumption data was available in the paper for domestic turkeys, 
therefore food consumption for wild turkey was used based on ORNL 
(1994). 

Final NOAEL: 165.61 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

a Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

‘Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

St ront ium 
Strontium carbonate 
Weber, C.W., A.R. Doberenz, R.W.G. Wyckoff, and B.L. Reid. 1968. 
Strontium metabolism in chicks. Poultry Science. 47:1318-1328. 
Chicks 
Body weight: 0.58 kg (mean weight of control animals at 4 weeks) 
Water consumption: 0.01 6 kg/day 
Food consumption: 0.01 5 Uday 
4 weeks 
Dietary 
Weight gain, plasma Na, K, and Ca concentrations 
0, 3000,6000,12000 mg/kg; NOAEL = 3000 mg/kg 

3000 mg St 0.016kg 
/ 0.SSOkg bw = 82.76 mg / kg /day 

kg food day 

Because the length of the exposure was only 4 weeks, an uncertainty factor 
of 0.10 was multiplied by the value calculated as 82.76 mg/kg/day. 
8.276 mg/kg/day 

Tetrachloroethene 
Not applicable 
Buben, J.A., and E.J. O’Flaherty. 1985. Delineation of the role of 
metabolism in the hepatotoxicity of trichloroethylene and perchloroethylene: 
a dose-effects study. Toxicol. Appl. Pharmacol. 78:105122. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
6 weeks 
Hepatotoxicity 
Gavage 
0,20, 100,200,500, 1500, and 2000 mg/kg 5 days/week; 
NOAEL = 14 mg/kg/day 
None 
None 
14 mg/kg/day 

Tetrachloroethene 
Not applicable 
Elovaara, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12:lll-119. 
Chicken 
Egg weight: 0.058 kg 
Food consumption: 0.008 kg/day 
Single dose at either 2 or 6 days of incubation 
Death or malformation 
Egg injection 
5, 25, 50, or 100 pmol/egg; LOAEL = 5 pmol/egg 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 
Comments: 
Final NOAEL: - 

Compound: 
Form: 
Reference: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

tpQ50 1 2 1 2btt2tbll .dod9/26/95 

5 vmollegg x 1 egg10.058 kg x 0.1659 mglpmol x 0.1 (LOAEL->NOAEL) = 
1.43 mglkglday 
Assumptions for these calculations are as follows: (1) concentrations in 
eggs are the same as in the adult ,(2) chemical does not accumulate in the 
adult, and (3) eggs were laid llday. Values were extrapolated from single 
exposure. 
1.43 mglkglday 

Tin 
Inorganic 
Eider, R. 1989. Tin Hazards to Fish, Wildlife, and Invertebrates: A 
Synoptic Review. USFWS. Patuxent Wildlife Research Center. Laurel, 
MD. Biological Report 85(1.15). Contaminant Hazard Reviews Report No. 
15. 

Body weight: 0.35 
Food consumption: 0.028 kglday (ORNL 1994) 
13 weeks 
No observed effect 
Diet 
NOAEL = 25 rnglkglday 
None 
None 
25 mglkglday 

Dog 

. -  

. .... - .. . - . .  I 
Toluene 
Not applicable 
Acetone 
Elovaara, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12: 1 1 1-5 19. 
Chicken embryo 
Egg weight: 0.058 kg 
Food consumption: 0.08 kglday 
Single dose at day 2 or 6 of incubation 
Death or malformation 
Egg injection 
5,. 25, 50, and1 00 
(25 pmol/egg) (1 eggl.058 kg) ( 092 mglpmol) 
= 39.66 x 0.1 (LOAEL to NOAEL) = 3.966 mg/kg/day 
Assumptions for these calculations are as follows: (1) concentrations in 
eggs are the same as in the adult .(2) chemical does not accumulate in the 
adult, and (3) eggs were laid 1 /day. Values were extrapolated from single 
exposure. 
3.966 mglkglday 

0 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 

Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

1,2,4-TrichIorobenzene 
Not applicable 
Robinson, K.S., et al. 1981. Multi-generation study of 1,2,4- 
trichlorobenzene in rats. J. Toxicol. Environ. Health. 8:495-500. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/d (ORNL 1994) 
3 generations 
Increased adrenal weights 
Drinking water 
0,25, 100, and 400 ppm, 
NOAEL = 100 ppm = 14.8 mg/kg/d 
None 
None 
14.8 mg/kg/day 

1 ,1,1 -Trichloroethane 
Not applicable 
Eivor, E., et al. 1979. Effects of methylene chloride, trichloroethane, - 
trichloroethylene, tetrachloroethylene and toluene on the development of 

Body weight: .0.058' kg egg 
Single dose at day3  or 6 of incubation 
Death or malformation 
Injection into egg 
5; 25, 50, and 100 pmol/egg; LOAEL = 5 pmol/egg 
(5 imollegg) (egg/0.58 kg) (.13342 rnglpmol) (0.1 UF) = 
= 1.1 50 mg/kg/day 
None . ... 
1.150 mg/kg/day 

the chick embryo. Toxicology 12:lll-119. 

.*,-. 
Chicken embryo . . . _ _ _  . ... .- . . .. . 
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Trichloroethene 
1,1,1 -Trichloroethane 
Weissman, C.L., et al. 1976 Acute inhalation, oral and intraperitoneal 
toxicity of trichloroethylene in mice. Chapter 8 In: Methyl chloroform and 
trichloroethylene in the environment. D.M. Aviado et al., eds. CRC Press, 
Cleveland OH, 61-63. 
Mice 
Body weight: 0.0225 
Food consumption: 0.0055 
24 hours 
Death 
Gavage 
2, 3, 4, 5, and 6 glkg; LD50 2.85 gkg 

NOAEL = 2.85 g/kg x 500 mglkgday I 9.7 g/kg) =146.91 mg/kg/day 
NOAEL = LD5OTCE x (NOAELTCNLD5OTCA) 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: Only acute lethality data was availabe, therefore a similar structural 
compound, 1 ,I ,1-trichloroethane, was used to calculate the NOAEL for 
trichloroethene. l,l,l-trichloroethane data came from: Torkelson, T.R. et 
al. 1958. Toxicity of 1,1,1 -trichloroethane as determined on laboratory 
animals and human subjects. American Industrial Hygiene Journal, 19: 
353-362. 

Final NOAEL: 146.91 mg/kg/day 

Compound: Trichloroethene 
Form: Not applicable 
Reference: Elovaara, E., et at. 1979. Effects of methylene chloride, trichloroethane, 

trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12:lll-119. 

Egg weight: 0.058 kg 
Food consumption: 0.008 kg/day 

Test Species: Chicken 

Study Duration:--- .. Single dose at either 2 or 6 days of incubation 
Endpoint: 
Exposure Route: 

. Dosage: . .. - 
. -Calculations: 

Comments: 

. . Final NOAEL: 

Compound: 
. Form: 

Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

. .  

Death or malformation 
Egg injection 
5;25;-50;-or 100.pmoVegg; LOAEL = 5 pmol/egg 

. 5-pmoVegg x ' l  egg/0.058 kg x 0.1314mg/pmol 
= 11 3 3  x 0.1 (LOAEL to NOAEL) = 1.133 mg/kg/day 
Assumptions for these calculations are as follows: 

- 1. Concentrations inegg are the- same as-in the adult 
2. Chemical does not accumulate in the adult 
3. Eggs were laid l/day 
Values were extrapolated from single exposure. 

_ .  
.. 1 133 mg/kg/day 

.. , 

Vanadium 

Hill, E.F., and M.B. Camardese. 1986. Lethal Dietary Toxicitites of 
Environmental Contaminants and Pesticides to Cotumix. USFVJS 
Technical Report #2. Washington, DC. 
Coturnix 
Body weight: 0.09 kg (Dunning 1993) 
Water consumption: 0.01 2 Uday 
Food consumption: 0.12 kg/day (from controls in study) 
5 days 
Dietary 
Death 
Five concentrations between 500 and 2000 ppm. 15 birds per treatment. 
LOEL = 500 ppm dietary 

. . Vanadium pentoxide 

joomg X k g  / 0.09kg bw = 67mg/kg/day  
kg food day 

Because the length of the exposure was only 5 days and the calculated 
effect level was an LOEL. an uncertainty factor of 0.010 was multiplied by 
the value calculated as 67 mg/kg/day. 
0.67 mg/kg/day 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 
Comments 
Final NOAEL: 

Vinyl acetate 
Not applicable 
Shaw, D.C. 1988. Vinyl acetate: 104 week oral (drinking water) combined 
chronic toxicity and carcinogenicicty study in the rat following in vitro 
exposure, Vol. 1. Hazleton Laboratories, UK. Report No. 5531 -511 6. EPA 
Doc. No. 86-0000265. Fiche No. OTS0514156. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
Altered kidney and whole body weights 
Oral 
NOAEL = 100 mg/kg/day 
None 
None 
100 mg/kg/day 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Calculations: 
. Dosage: 

- Comments: 
Final NOAEL: 

Xylene 
Not applicable 
Hill, E.F., and M:B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticides to Coturnix. US Fish and 
Wildlife Service technical report ## 2. Washington, DC. 
Coturnix 
Body weight:- 0.09 kg 
Food consumption: 0.01 2 ky/day 
5 days 
Death 
Diet 
3 concentrations between 10,000 and 20,000 ppm 
((20,000 mg/kg x 0.012 kg /day)/0.09) x 0.1 (subchronic to chronic) = 267 
mglkglday 
No observed effects at high dose 
267 mg/kg/day 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 
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Additional Supporting References: 

Dunning, J.B. 1993. Handbook of Avian Body Masses. CRC Press. Boca Raton, FL. 

Elzubeir, E.A., and R.H. Davis. 1988. Sodium nitroprusside, a convenient source of dietary cyanide for 
the study of chronic cyanide toxicity. Br. Poult. Sci. 29:779-783. 

EPA. 1980. as cited in IARC Monographs on the evaluation of the carcinogenic risk of chemicals to 
humans: some industrail chemicals and dyestuffs. Vol. 29. 1982. 

EPA. 1988. Recommendations for and documentation of biological values for use in risk assessment. 
Environmental Criteria and Assessment Office, Cincinnati, OH. EPN600/6-87/008. 

EPA. 1993. Great lakes water quality initiative criteria documents for the protection of wildlife (proposed): 
DDT, Mercury, 2,3,7,8-TCDD, PCBs. EPA/822/R-93-007. Office of Science and Technology, 
Washington, DC. 

Johnsgard, P.A. 1988. North American Owls: Biology and Natural History. Smithsonian Institution 
Press, Washington, DC. 

Marrett, L.E., and M.L. Sunde. 1968. The use of turkey poults and chickens as test animals for nitrate 
and nitrite toxicity. Poultry Science 4751 1-51 9. 

Nisbet, I.C.T.' and P.K.- LaGoy. -1.992. Toxic equivalency factors (TEFs) for polycyclic aromatic 
hyrocarbons (PAHs). . Reg. Tox. and Pharm. 16:290-300. 

ORNL (Oak Ridge National Laboratory). -1 994. Toxicological Benchmarks for Wildlife: 1994 Revision. 
D.M.Opresko, B.E. Sample, and G.W, Suter II. ES/EFUTM-86/Rl. September. 

. .  
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Torkelson, T.R., et al. 1958. Toxicity of 1,l ,l-trichloroethane as determined on laboratory animals and 
human.subjects. Ind. Hyg. J. 19:353-362. . . - .  



Attachment 2 
Table 2 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Preble's Meadow Jumping Mouse 

rest Species 
NOAEL 

(mg/kg/day 1 PCOC I Test Species 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium3 
Cobalt 
Copper 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury i 

Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Source 

Mouse 
Mouse 
Mouse 

Rat 
Rat 

Mouse 
Rat 
Rat 
Mink 
Rat 
Rat 

Rat 
Rat 

Mouse 
Rat 

Mouse 
Rat 

, Rat 
. Rat 
Rat 
Rat 
Rat 

- 

Schroeder et a/. 1968' 

Perry et a/. 1983' 
Schroeder and Mitchner 1971 ' 

0.145 ~ 

14.217 
0.147 i 

1.930 
0.125 
0.126 
5.060 
0.660 
0.191 

2,737.000 
5.000 
11.710 
.8.000 
9.390 

88.000 
0.006 
0.250 
40.000 
0.075 
22.220 
263.000 
0.007 
25.000. 
0.21 0 
160.000 

- 

Knoflach et a/. 1986' 
Schroeder et a/. 1971' 
Ambrose et a/. 1976' 
Schroeder and Mitchner 1971 ' 
USDHHS, ATSDR 1 9902 
Skoryna 1981' 
Formigli et a/. 1986' 
USFWS 1989 
Doming0 et a/. 1986' 

:Schlicker and Cox 1968' 

230.264 
0.01 7 
0.291 
104.666 
0.087 
58.626 
688.177 
0.020 
65.961 
0.498 
418.663 

80.009 
0.346 
0.682 
11.894 
0.035 
0.479 
0.407 
3.278 
6.361 
0.561 
0.638 
256.400 
16.422 
0.014 
12.061 
1.216 
0.317 
0.743 
9.869 
0.697 
9.477 
2.313 
12.079 

80.009 
0.346 
0.682 
14.217 
1.727 
0.479 

7,161.754 
13.192 
43.327 
20.933 
24.571 
256.400 
230.264 
0.017 
12.061 
104.666 
0.317 
58.626 
688.177 
0.697 
65.961 
2.313 
4 18.663 



Attachment 2 
Table 2 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Preble's Meadow Jumping Mouse 

PCOC 

Receptor 
I 

Test Species species Background 

NOAEL NOAEL Intake' TRV 
Test Species (mglkglday) Source ' (mglkglday) (mglkg) (mglkg) 

4,4'-DDT 
Aldrin 
Aroclor-1248 
Aroclor-1254 
Aroclor-1 2604 
Dieldrin 
Endosulfan sulfa 
Endrin ketone 
Heptachlor 

' 39.049 
659.614 
13.192 

1,163.433 
131.923 

Heptachlor epoxide 
Methoxychlor 
delta-BHC 
gamma-BHC (Lindane) 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 
1,4-DichIorobenzene 
2-Chlorophenol 
2-Methylnaphthalene' 
2-Methylphenol 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene6 
Anthracene 
Benzo(a)anthracene6 
Benzo(a)pyrene 
Benzo( b)fluorantheneG 

Rat 
Rat 

Rhesus monkey 
White-footed mouse 

Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 

Rat 

Mouse 

Mouse 

Mouse 
Mouse 
Mouse 
Mouse 

- 

0.800 
0.200 
0.010 
0.135 
6.900 
0.020 
0.346 
0.023 
0.800 
0.250 
4.000 
1.600 
0.330 

14.800 
0.000 
0.000 
1 .ooo 
0.000 
0.000 

175.000 
- 

Fitzhugh 1948l 
Treon and Cleveland 1955' 

1 Linzey 1987' 
Linzey 1987' 
Linzey 1987' 
Treon and Cleveland 1955' 
/Gupta et a/. 1978' 
tKavlock eta/. 1981' 
i Eisler 1968' 
/IRIS 
iGray et a/. 1988' 
Grant et a/. 1977' 

I Palmer et a/. 1978' 

IRIS 1994 

Mckenzie and Angevine 1981 ' 

IRIS 

l- 
1,000.000 !IRIS 

1.000 'Mckenzie and Angevine 1981' 
1.000 'Mckenzie and Angevine 1981 ' 
1.000 Mckenzie and Angevine 1981 ' 

Pa s l r 4  

2.094 j 
0.523 
0.064 
0.142 ; 
18.205 j 
0.053 
0.912 
0.061 
2.094 
0.660 
10.554 
4.186 
0.871 

2.094 
0.523 
0.064 
0.142 
18.205 
0.053 
0.912 
0.061 
2.094 
0.660 
10.554 
4.186 
0.871 

39.049 
659.614 
13.192 

1,163.433 
131.923 
111.771 

1,163.433 
NA 

1,164.277 
11.634 
1.163 
1 1.634 

I 

I 

! 

&I 



Attachment 2 
Table 2 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Preble's Meadow Jumping Mouse 

I 

PCOC 
Benzo(ghi)pery leneb 
Benzo( k)fluoranthene' 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
Chrysehe6 
01- N -6u t y I p h t ha late 
01 -N-octy l phthalate 
Dlbenzo(ah)anthracene6 
Dlbenzofuran 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
lsophorone 
N-Nitrosodipheny lamine 
Naphthalene' 
Pentachlorophenol 
Phenanthrene' 
Phenol 
Pyrene 
Volatile Organic Compounds 
1 , 1 , 1  -Trichloroethane 
l11,2.2-Tetrachloroethane 

I 

Mouse 

I Test Species 
NOAEL 

1.000 [Mckenzie and Angevine 1981' i 116.343 j i 116.343 

Receptor 
Species 
NOAEL 

150.000 
0.000 
1 .OOO 

Background 
Intake6 1 TRV 

IRIS 

Mckenzie and Angevine 

Mouse 

Dog 

- 

Mouse 
Mouse 

Rat 
Mouse 
Mouse 

Rat 
Mouse 

Mouse 
Mouse 

- 

Mouse 
Dog 

Mouse 
Rat 

Mouse 
Rat 

Mouse 

Mouse 

1.000 1 Mckenzie and Angevine 1981 ' 
- 

3.130 
35.800 
18.330 
35.380 
1 .ooo 

55O:OOO - 

461.540 
1.000 

125.000 
125.000 
0.000 
0.000 

- 

Lamb et a/. 1987 1 IARC Monographs 
IMckenzie and Angevine 198 
IRIS 

'Peakell 1975* 
4Mckenzie and Angevine 198 

:IRIS 
1 IRIS 

- 

I 
I 
I 

1 .OOO I Mckenzie and Angevine 1981 ' 

1,000.000 Lane e l  a/. 1982' 
0.000 

981' 

981' 

j 11.634 i 
1 NA 
! 27.308 j 
! 41.681 
~ 21.321 ! 

i 116.343 

' 1,217.647 : 
1.163 j 

' NA , 

~ 93.349 I 
I 

! 329.807 ! 

; 
145.535 ' 
145.535 
0.528 
2.638 
11.634 

1,308.678 
21 1.076 
1,163.433 
7.915 

1,163.433 
158.307 
87.321 

1,223.894 
NA 

j 11.634 
! NA 
~ 27.308 
1 41.681 
; 21.321 
i 93.349 
j 116.343 
i 329.807 
' 1,217.647 
, 1.163 

NA 
145.535 
145.535 
0.528 
2.638 
1 1.634 

211.076 
1,163.433 
7.915 

1,163.433 
158.307 
87.321 

1,223 894 
NA 

1 

1,308,678 
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Attachment 2 
Table 2 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Preble's Meadow Jumping Mouse 

rest Species 
NOAEL 

Imglkglday 1 
11 5.000 

PCOC Source 
HEAST 1,l -Dichloroethane 

1, l  -Dichloroethene 
1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone 
2-Chloroethyl Vinyl Ether 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Chloroform 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 
Vinyl acetate 
Water Quality Parameters 

IRIS 
Nawrot and Staples 1979' 
Marks et a/. 1982' 
Weissman 1981 
HEAST 

Test Species 
Rat 
Rat 

Mouse 
Mouse 

Rat 
Rat 
Rat 
Rat 
Rat 

Mouse 
, Rat 

Rat 
Dog 

Mouse 
Rat 

Mouse 
Mouse 

Rat 

30.000 
50.000 
45.200 
3.000 

1,771.000 
0.085 
25.000 
10.000 
26.360 
15.000 
5.850 

200.000 
14.000 
25.980 
2.060 

146.91 0 
100.000 

Receptor 
Species Background 
NOAEL ' I Intake' 1 TRV 

79.154 
61.195 
52.630 
7.915 

4,672.704 
0.224 

65.416 
26.167 

. 30.662 
i 
i 39.250 
' 15.307 

i 16.300 
' 30.220 1 2.396 

1 263.846 

' 1,744.905 

i 171.044 

79.154 1 61.195 
1 52.630 
! 7.915 
i 4,672.704 
: 0.224 
; 65.416 
i 26.167 
I 30.662 
' 39.250 
I 15.307 
i 1,744.905 
I 16.300 
' 30.220 

i 171.044 
! 263.846 

! 
j 2.396 

, 
N i tra telN itri le' I Rat I 13.140 !Shuval et a/. 1972' 

Based on values used in ORNL 1994 5Mixed isomers for delta-BHC 1 

Based on values researched by Clemson University 
3NOAEL for chromium +3 
Same as for aroclor-1254 

2 

4 

HEAST - Health Effects Assessment Summary Tables 
IRIS - EPA's Integrated Risk Information System 

values are extrapolated from benzo(a)pyrene 
Values are for nitrite 

'Sullivan (1 995) 

7 



Attachment 2 
Table 3 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
American Kestrel 

PCOC 

I Receptor 
Test Species Species Background 

NOAEL NOAEL Intake’ TRV 
Test Species (mglkglday 1 Source (mglkglday 1 (mglkg) (mglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Kratzer 1958’ 
Cain and Pafford 1981 
Heinz et a/. 1987’ 
Jensen, Peterson, Falen 1974‘ 

Cobalt 
Copper 
Lead 
Lllhlum 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Ringed dove 

Brown-headed cowbird 
Chicken 

Mallard 
Black duck 

Chicken 

- 

- 

I 

1 1  1.400 

2.460 
20.860 

1.450 
1 .ooo 
0.01 7 

- 

- 

Chicken 33.210 
American kestrel 

- 
- 

Turkey poults 
Mallard 
Chicken 

Mallard duckling 
Mallard 
Turkey 

Chicken four weeks 
- 
- 

Coturnix 
Mallard 

3.850 
- 
- 

32.360 
0.006 
2.380 
77.400 
0.400 
165.610 
8.280 
- 
- 

0.670 
3.000 

Carriere et a/. 1986’ 

USFWS 1969’ 
Johnson et a/. 1960’ 

White and Finley 1978’ ! Haseltine et a/. ’ 
.Galani and Alibhai 1990’ 

- 

- 

j 122.688 I . 130.867 
NA - . 1 1.846 j 0.053 

21.155 1 3.103 
j NA ’ i 0.015 

; 2.207 1.113 
1 0.040 0.076 

i I j 3.115 ! 0.952 

130.867 
NA 
1.846 
21.155 
0.015 
3.115 
2.207 
0.076 

‘Mehring et a/. 1960’ i 33.680 15.637 I 33.680 
3.850 : 1.223 3.850 

0.099 0.100 
Pattee 1984’ 

I 
~ NA - 

2.497 1 0.135 
146.122 
0.820 

2,304.896 
14.151 

NA 
NA 
0.616 
6.445 

3.021 
0.372 

2.560 
0.007 
11.455 
0.279 
38.207 

- 

127.452 
21.089 
0.014 
2.497 
146.122 
0.820 

2,304.896 
14.151 
0.007 
1 1.455 
0.616 
38.207 
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Attachment 2 
Table 3 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
American Kestrel 

' Receptor 1 Species Background 
Intake' 

Source 1 (GEky) (mglkg) 

Test Species 
NOAEL 

(mglkglday 1 I , Test S p ecies PCOC. 
Pesticides and PCBs 

TRV 
(mglkg) 

4,4'-DDT 
Aldrin3 
Aroclor-1248 
Aroclor-I 254 
Aroclor-I 260 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Heptachlor 
Heplachlor epoxide 
Methoxychlor 
delta- BHC 
gamma-BHC (Lindane) 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dimethylphenol 
2-C hlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Be ~ I L  o( b ) fluora n t hene 

Brown pelican 
Barn owl 

Ring-necked pheasant 
Ring-necked pheasant 

Coturnix- 
Barn-owl 
- 
- 

Corturnix 
Woodcock 

Japanese quail 
Mallard 

- 

Chicken 

Chicken 

Chicken 
Chicken 
Chicken 
Chicken 

- 

0.000 
0.077 
0.180 
0.180 
2.000 
0.077 

- 
0.074 
0.007 

0.563 
2.000 

- 

0.000 
33. I00  
0.000 
0.000 
33.100 

0.331 
0.331 
0 033 
0 330 

- 

Anderson et a/. 1975' 
Mendenhall et a/. 1983' 
Dahlgren et a/. 1972' 
Dahlgren et a/. 1972' 
Dahlgren et a/. 1972' 
Mendenhall et a/. 1983' 
- 

!- 1 

i - ,  
Hill and Camardese 19862 
No author listed 

Chakravarty and Lahiri 1986' 
jchakravarty and Lahiri 1986' ' 
- 

Brunstrom et a/. 

Brunstrom et a/. 

Brunstrom et a/. 
Brunstrom et a/. 
Brunstrom et a/. 
Brunstrom et a/. 

- 

9902 

9902 

9902 
9902 
9902 
9902 

0.001 
0.122 
0.36 1 
0.361. 
1.838' 
0.122 

NA 
NA 

0.068 
0.008 

NA 
0.603 
4.01 1 

NA 
NA 
NA 

41.477 
77.625 

NA 
NA 

77.625 
NA 

0.078 
0.776 
0.078 
0.774 

I 

i 
I 

i 
I 

i 
! 

! 

I 

1 
I 

i I 
! 
I 

' 0.001 
I 0.122 
I 0.361 

0.361 I 

1.838 
0.122 

NA 
NA 

0.068 
0.008 

NA 
0.603 

, 4.011 

I NA 
i NA 

I 41.477 
; 77.625 
! NA 
I NA 

77.625 
NA 

0.078 
0.776 
0.078 
0.774 

I NA 



Attachment 2 
Table 3 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
American Kestrel 

PCOC 
Benzo(ghi)perylene 
Benzo( k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
Chrysene 
DI-N-butyl phthalate 
DI-N-octyl phthalate 
Dlbenzo( ah)anthracene4 
Dlbenzofuran 
Lhethyl Phthalate 
F luoran thene 
Fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indene( 1,2,3-cd)pyrene 
I sophorone 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Test Species 
Chicken 
Chicken 
- 
- 
- 

Ringed dove 
Chicken embryo 

Chicken 
Ringed dove 

Chicken 
Chicken 

Chicken 
Chicken 

- 

Chicken i 

Chicken 
- 

Chicken 
Mallard 
Chicken 

i Agelaius phoeniceus ; 
I Chicken 

Volatile Organic Compounds 
1.1, I -Trichloroethane Chicken 
l11,2.2-Telrachloroethane 

0 331 
0 033 
- 
- 
- 
1110 
96 550 
0 331 
0 111 
42 240 
0 033 

53 100 
0 331 
0 330 
0 000 
0 000 
0 828 

0 000 
33 100 
16 920 
0 033 
50 300 
0 331 

1150 
0 OO@ 

- 

- 

Brunstrom et a/. 1990’ 
- 
- 

lLakal l  1974! 
/ Bower et a/. 1970’ 
(Brunstrom et al. 1990’ 

‘Bower et a/. 1 9702 
Brunstrom et a/. 19902 

I 

,Peakall I 1974’ 

- 
‘Bower et al. 19702 
‘Brunstrom et a/. 1 9902 
i Brunstrom et a/. 1990’ i 
I Brunstrom et a/. 1990’ 
i Brunstrom et a/. 1990’ 
Brunstrom et a/. 1990’ 
- 

Brunstrom et a/. 1990’ I Nebeker et a/. 1994’ 
4 Brunstrom et a/. 1990’ 
1 Schafer et a/. 1983’ 
/ Brunstrom et a/. 1 9902 

Elovaara e! a/. 1 97g2 

i 
1 

j 

i 
I 
i 

I 

i 

i 

I 

! 
I 
I 
I 
i 
I 
I 
! 
I 

0.077 
NA 
NA 
NA 
1.204 
226.426 
0.776 
0.121 
99.060 
0.078 

NA 
124.528 
0.776 
0.774 
4.580 

NA 
0.194 

NA 
NA 

77.625 
18 432 
0 077 
41 477 
0.776 

2 697 
NA 

I 0.077 
! NA 

NA 
NA 

’ 1.204 
~ 226.426 
; 0.776 
I 0.121 
99.060 
0.078 

NA 

0.776 
0.774 
4.580 

NA 
0.194 

NA 
NA 

77.625 
18.432 
0.077 
4 1.477 
0.776. 

I 

I 

1 124.528 

2.697 
NA 

Page 3 01 5 



Attachment 2 
Table 3 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
American Kestrel 

PCOC Test SDecies 
1,1 -Dichloroethane 
1, l  -Dichloroethene 
1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone ' 

2-Chloroethyl Vinyl Ether 
2-Hexanone 
4-Melhyl-2-pentanone 
Ace tone 
Benzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
C hlorornethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 
Vinyl acetate 
Vinyl Chloride 
Cis- 1.3-Dichloropropene 

- 
Chicken 
Chicken 
- 
- 
- 
- 
- 
- 
- 

Chicken 
Chicken 
Chicken 
Chicken 
Coturnix 
Chicken 
- 

Trans-1.2-Dichloroethene - 

- 
- 

17.200 
- 
- 
- 
- 
- 
- 

78.000 
7.586 
- 
- 
- 
- 
- 
- 
- 

0.728 
8.970 
1.430 
3.966 

267.000 
1.133 
- 

- 
- 
Alumot et a/. 1976' 

'McLaughlin et a/. 19652 
McLaughlin et a/. 1965' 

- 
- 
- 
- 
- 
- 
Elovaara et a/. 1979' 
Vaino et ai. 1977' 
Elovaara et a/. 1979' 
Elovaara et a/. 1979' 
Hill and Camardese 1986' 
Elovaara et a/. 1979' 
- 

' N A  i 

' NA ! i 40.286 
! NA 

' NA 
j NA 
j NA , 

! NA 

i 
I NA i 

i 

182.923 
17.790 

NA 
95.403 

NA 
NA 
NA 
NA 
NA 

1.718 
21.036 
3.354 
9.301 

245.363 
2.657 

' NA 
NA 
NA 
NA 

! NA 
i NA . 

: 40.286 
. NA 
! N A . -  
i NA 
~ NA 
' NA 

NA 
182.923 
17.790 

NA 
95.403 

I NA 
I N A ,  

NA !' 
; NA 

! 1.718 
I 21.036 

! 9.301 
' 245.363 

2.657 
NA 
NA 
NA 

I 

I NA 

/ 3.354 

@ 
~ ~~ 



Attachment 2 
Table 3 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
American Kestrel 

PCOC 
0 -X y I e ne 

Test Species - 

Ni trate/Nitrite5 I Chicken 1 1.530 IAdams et a/. 19662 1 2.007 I 0.025 I 2.007 

'Based on values used in ORNL 1994 
2Based on values researched by Clemson University 
3Dieldrin values are used for aldrin 

Values are for nitrite 
6Sullivan (1 995) 

Dibenzo(ah)anthracene values are extrapolated from benzo(a)pyrene 4 
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Attachment 2 
Table 4 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Great Blue Heron 

PCOC 

I I 

Test Species 
NOAEL 

Test Species (mglkglday 1 Source 

USFWS 1969' 
Johnson et a/. 1960' 

White and Finley 1978' 
Haseltine et a/. ' 

- 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

5.288 
0.046 
15.433 

Ringed dove 

Brown-headed cowbird 
Chicken 

Mallard 
Black duck 

Chicken 
Chicken 

American kestrel 

- 

- 

~ 

- 
- 

: Turkey poults 
Mallard 
Chicken 

Mallard duckling 
Mallard 
Turkey 

Chicken four weeks 
- 
- 

Coturnix 
Mallard 

1 1.400 

2.460 
20.860 

1.450 
1.000 
0.017 
33.210 
3.850 

- 

- 

- 
- 

32.360 
0.006 
2.380 
77.400 
0.400 
165.610 
8.280 
- 
- 

0.670 
3.000 

45.851 
NA 
0.690 
7.906 

1.164 
0.825 
0:015 
12.587 
1.439 
NA 
NA 

23.173 
0.005 
0.933 
54.608 
0.306 
861.381 
5.288 

NA 
NA 

0.230 
2.409 

NA ' 

32.721 
0.134 
0.034 
0.661 
0.01 8 
0.01 3 
1.551 
0.112 
9.931 
1.082 
0.213 
11.932 
1.113 
0.001 
0.200 
0.259 
0.012 
0.028 
1.456 
0.046 
15.433 
0.168 
138.711 



Attachment 2 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Great Blue Heron 

- Table 4 

Test Species 
NOAEL 

PCOC Test Species (mglkglday 1 Source 

I Receptor 
Species 1 Background 
NOAEL I Intake6 TRV 

(mglkglday) I (Wm-4) (mglkg) 

4,4'-DDT 
Aldrin3 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Heptachlor 
Heptachlor e pox ide 
Methoxychlor 
delta-BHC 
gamma-BHC (Lindane) 
Semivolatile Organic Compounds 
1,2,4-TrichIorobenzene 
1,4-DichIorobenzene 
2-C hlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo( b)fluoranthene 
Eenzo(gh1)perylene 

Brown pelican 
Barn owl 

Ring-necked pheasant 
Ring-necked pheasant 

Coturnix 
Barn owl 
- 
- 

Coturnix 
Woodcock 

Japanese quail 
Mallard 

- 

Chicken 

Chicken 

Chicken 
Chicken 
Chicken 
Chicken 
Chicken 

- 

0.000 
0.077 
0.180 
0.180 
2.000 
0.077 
- 
- 

0.074 
0.007 

0.563 
2.000 

- 

- 

0.000 
33.100 
0.000 
0.000 
33.100 

0.331 
0.331 
0.033 
0.330 
0 331 

- 

I 

\Anderson et a/. 1975' I 
/Mendenhall et a/. 1983' j 

1 

Dahlgren et a/. 1972l 

Dahlgren et a/. 1972' 

i 
Dahlgren et a/. 1972' I 

I 
Mendenhall et a/. 1983l I 

1 .  
- 
,- 

i ! 
,Hill and Camardese 19862 I 

l No author listed 

'Vos et al. 197 1 
ichakravarty and Lahiri 1986' ~ 

i _  I 

1 
I 
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Brunstrom et a/. I 9 9 0 ~  

I 
1 Brunstrom et a/. I 9 9 0 ~  
I- 
i Brunstrom et a/. 1990' 
i Brunstrom et a/. 1990~ 
'Brunstrom et a/. 19902 
Brunstrom et a/ 19902 
Brunstrom et a/ I 990' 

I 

0.000 
0.046 
0.135 
0.135 
0.690 
0.046 

NA 
NA 

0.025 
0.003 

NA 
0.226 
1 SO0 

NA 
NA 

15.501 
29.010 

NA 
NA 

29.010 
NA 

0.023 
0.290 
0.029 
0.289 
0 290 

0.000 
0.046 
0.135 
0.135 
0.687 
0.046 

NA 
NA 

j 0.025 
, 0.003 
i NA 
' 0.226 
i 1.500 

I NA 
i NA 

15.501 
29.010 

NA 
NA 

29.010 
NA 

0.023 
0.290 
0.029 
0.289 
0.290 



Attachment 2 
Table 4 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Great Blue Heron 

PCOC 
Benzo( k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
Chrysene 
01-N-butyl phthalate 
Di-N-octyl phthalate 
Dibenzo(ah)anthracene4 
Dibenzofuran 
F luoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
lsophorone 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Volatile Organic Compounds 
1,1,1 -Trichloroethane 
I , I  ,2,2-Tetrachloroethane 
1 1 -Dichloroethane 
1 1 -Dichloroethene 

Test Species 
NOAEL 

Source 

- 
. I  - 

Ringed dove 
4 I Chicken embryo 

Chicken 
Ringed dove 

Chicken 
Chicken 

Chicken 
Chicken 

- 

Chicken 

Chicken 
Mallard 
Chicken 

Agelaius phoeniceus 
Chicken 

I Chicken 

- - 
- - 
1.110 Peakall 1974' 
96.550 
0.33 1 
0.1 1 1  Peakall 1974' 
42.240 
0.033 IBrunstrom et a/. 19902 

Bower et a/. 1 9702 
Brunstrom et a/. 19902 

j Bower et a/. 1 9702 

- 
0.331 
0.330 
0.000 
0.000 
0.828 

0.000 
33.100 
16.920 
0.033 
50.300 
0.331 

- 

- 
' Brunstrom et a/. 1990~ 
! Brunstrom et a/. I 990~ 
igrunstrom et a/. 1990~ 
Brunstrom et a/. 1990~ 
Brunstrom et a/. 1990~ 

I .  

- 

Brunstrom et a/. 1990~ 
Nebeker et a/. 1994* 
Brunstrom et a/. 1990~ 
Schafer et a/. 1 9832 
Brunstrom et a/. 1990~ 

1.150 
0.000 

Elovaara et a/. 1 97g2 

I 0.029 
NA 

NA 
0.450 
84.619 
0.290 
0.045 
37.020 
0.029 

NA 
0.290 
0.289' 
1.712 
NA 
0.073 
NA 
NA 

29.01 0 
6.888 
0.029 
15.501 
0.290 

1.008' 
NA 
NA 
NA 

NA . 

I 

I 

1 

I 

I 

~ 

I 

I I 

, 
I 
1 ! 
I 
I 

i 
i 
j 
! 
I 

1 NA 
i NA 

NA 
: 0.450 
I 84.619 
i 0.290 
0.045 
37.020 
0.029 

NA 
0.290 
0.289 
1.712 
NA 

j 0.073 
NA 
NA 

29.010 
6.888 
0.029 
15.501 
0.290 

1.008 
NA 
NA 

- 

Q 



Attachment 2 
Table 4 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Great Blue Heron 

PCOC 
1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone 
2-Chloroethyl Vinyl Ether 
4-Methyl-2-pentanone 
ketone 
3enzene 
Zhloroforrn 
Methylene chloride 
Styrene 
lelrachloroelhene 
loluene 
Total xylenes 
Trichloroethene 
dinyl acetate 
Water Quality Parameters 
Nitrate/Nitrite5 

Test Species 
NOAEL 

Receptor 
Species 
NOAEL 

~~ ~ 

Background 

Intake6 TRV 
Test Species (mglkglday) I Source ! (mglkglday) i (mglkg) I ( m g W  

Chicken 17.200 /Ahmot et a/. 1976’ ’ 15.067 ’ - ’ 15.067 
I - 

- 
- 
- 
- 

Chicken 
Chicken 
- 

Chicken 
Chicken 
Chicken 
Chicken 
c o  tu r i  ix 
Chicken 
- i 

I 

i Chicken 

i- 
I 1: 
- i- 1 McLaughlin et a/. 1 9652 

1 McLaughlin et a/. 1 9652 
I 
I- 

0 733 Elovaara et a/ 197g2 
8 970 Vaino et al 1977’ , 
1 430 Elovaara et a/ 1979’ 
3 966 Elovaara et a/ 197g2 

267 000 i Hill and Carnardese 1 9862 
1 133 IElovaara et a/ 197g2 

, 

I 

I - I- 

NA 
NA 
NA 
NA 
NA 

68.362 
6.650 

NA 
0.642 
7.862 
1.253 
3.476 

91.697 
0.993 

NA 

NA 
i NA 

NA 
1 NA 
I NA 
j 68.362 

- ! 6.649 

- I 0.642 

1.253 
- 3.476 
- 91.697 

- 
- 
- 
- 
- 
- 

NA - 

- 7.862 
- 

i 0.993 - 

, 0.750 i 0.943 i 0.750 

Based on values used in ORNL 1994 
2Based on values researched by Clemson University 
3Dieldrin values are used for aldrin 
Dibenzo(ah)anthracene values are extrapolated from benzo(a)py rene 

SValues are for nitrite 
‘Sullivan (1995) 

1 

4 

1 1.530 ! Adams et a/. 19662 I 



Attachment 2 
Table 5 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mallard 

PCOC Test Species 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lllhium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Vohra and Kratzer 19682 
Heinz 1979' 
Kratzer 1958' 

lCain and Pafford 1981 ' 
Heinz et a/ 1987' 
Jensen, Peterson, Falen 1 9742 
Weber et a/ 1 9682 
- 

Ringed dove 

Mallard 
Chicken 

Mallard 
Black duck 

Chicken 

- 

- 

0.006 
1.169 

68.390 
0.384 

1,078.772 
6.623 

11 1.400 

5.135 
20.860 

1.450 
1.000 
0.017 

- 

- 

Chicken 33.210 
American kestrel 3.850 

- 
- 

Turkey poults 
Mallard 
Chicken 

Mallard duckling 
Mallard 
Turkey 

Chicken four weeks 
- 
- 

Mallard 
Mallard 

- 
- 

32.360 
0.006 
2.380 
77.400 
0.400 

165.61 0 
8.280 
- 
- 

11.380 
3.000 

I 

j _  ; NA 
1 Hill and Camardese 19862 11 500 
[Gasaway and Buss 1972' : 3.017 

26.770 
0.132 
0.099 
1.816 
0.01 5 
0.970 
0.080 
0.445 
0.365 
0.103 
0.243 
36.287 
2.491 
0.024 
1.478 
0.243 
0.079 
0.128 
3.147 
0.105 
4.519 
0.369 
1.210 

57.422 
0.132 
5.128 
9.901 
0.015 
1.458 
1.033 
0.445 

1 15.763 
, 1.802 

0.243 
36.287 

' 49.51 1 
0.024 
1.478 

68.390 
0.384 

1,078.77: 
6.623 
0.105 
4.519 
11.499 
3.017 



Attachment 2 
Table 5 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mallard 

PCOC 

Test Species 
NOAEL 

Test Species (mglkglday) Source 

4,4'-DDT 
Aldrin3 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
delta-BHC 
gamma-BHC (Lindane 
Semivolatile Organic Compounds 
1,2,4-TrichIorobenzene 
1,4-DichIorobenzene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo( b)pyrene 
Benzo( b)fluoranthene 
Bc.wo( g h\)pery lene 

Barn owl 
Ring-necked pheasant, 
Ring-necked pheasant 

Coturnix 
Barn-owl 
- 
- 

Coturnix 
Woodcock 

Japanese quail 
Mallard 

- 

Chicken 

Chicken 

Chicken 
Chicken 
Chicken 
Chicken 
Chicken 

- 

0 000 
0 077 
0 180 
0 150 
2 000 
0 077 
- 
- 

0 074 
0 007 

0 563 
2 000 

- 

- 
- 

0 000 
33 100 
0 000 
0 000 
33 100 

0 331 
0 331 
0 033 
0 330 
0 331 

- 

'Anderson et a/. 1975' 
I Mendenhallet a/. 1983' 
'Dahlgren et a/. 1972' 
IDahlgren et a/. 1972' 
Dahlgren et a/. 1972' 

I Mendenhall et a/. 1983' 

i 

I- 
I .- 

'Hill and Camardese 1986' 
I No author listed 

iVos eta/. 1971' 
IChakravarty and Lahiri 1986' 

.- 
I 

Brunstrom et a/. 1990'. 
i 
\ 
i 

Brunstrom et a/. 19902 ! 

- I , 
I Brunstrom et a/. 1990' 

Brunstrom et a/. 1990' 
Brunstrom et a/. 
Brunstrom et a/. 
Brunstrom et a/. 
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9902 
9902 
9902 

0.000 
0.057 
0.172 
0.172 
0.860 
0.057 

NA 
NA 

0.032 
0.004 

NA 
0.287 
2.000 

NA 
NA 

19.413 
36.331 

NA 
NA 

36.331 
NA 

0.029 
0.363 
0.036 
0.362 
0.363 

t 
i 
I 

I 
! 

I 

! 
! 

I 
I 1 
I 
I 
! 
I 
I 
i 
! 

0.000 
' 0.057 

0.172 
0.172 

j 0.860 
; 0.057 
; NA 
i NA 
1 0.032 
' 0.004 
i NA 
I 0.287 
i 2.000 

1 ;: 
19.413 

i 36.331 
1 NA 
I NA ' 36.331 
: NA 

0.029 
0.363 
0.036 
0.362 
0.363 



Attachment 2 
Table 5 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mallard 

Receptor 
Species Background 

NOAEL I Intake6 1 TRV 

I - 
- i -  Ringed dove 

Chicken embryo - 
Chicken 

Ringeddove ! 
Chicken . 

Chicken 

Chicken 
Chicken 
Chicken 

- 

Chicken 
- 

PCOC Test Species I (mglkglday) I Source 

Chicken 
Mallard 
Chicken 

Agelaius phoeniceus 
Chicken 

(mg/kglday) I (mg/kg) I (mglkg) 
Benzo( k)fluoranthene 

Chicken 

Chicken 1 0.033 IBrunstrom et a/. 1990' ! 0.036 ' - I 0.036 

Test Species 
NOAEL 

Benzoic acid 
Benzyl alcohol 
Bis(2-chloroisopropy I)ether 
Bis(2-ethylhexy1)phthalate 
~Buty l benzyl phthalate 
Chrysene 
Di-N-butyl phthalate 
D~-N-ocIyl phlhalate 
Dloenzo( ah)anlhracene4 

~ ~ : ~ ~ ~ y Z ~ : ~ ~ l a t e  
'Fluoranlhene 
  fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3-~d)pyrene 
lsophorone 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Volatile Organic Compounds 
1 , 1 , 1  -Trichloroethane 
1.1.2,2-Tetrachloroethane 

- 
1.110 
96.550 
0.331 
0.1 1 1  
42.240 
0.033 

53.100 
0.331 
0.330 
0.000 
0.000 
0.828 

0.000 
33.100 
16.920 
0.033 
50.300 
0.331 

- 

- 
Brunstrom et a/. 1 9902 
- 

Brunstrom et a/. 1 9902 
Nebeker et a/. 1 9942 

I 
i- 
i- 

I 

I 
I .  

I 

1.150 
0.000 

Elovaara et a/. 1 97g2 

11.1 -Dlchloroelhane 

NA 
NA 
NA 
0.573, 
105.980 
0.363 
0.057 
46.363 
0.036 
NA 

58.284 
0.363 
0.362 
2.143 

NA 
0.091 

NA 
NA 

36.331 
16.920 
0.036 
19.413 
0.363 

NA 
' NA 

NA 
' '0.573 
8 105.975 
: 0.363 

0.057 
, 46.363 
: 0.036 

NA 
58.284 
0.363 

4 2.143 
! 0.362 

NA 
: 0.091 
1 NA 
I NA 1 36.331 
i 16.920 
I 0.036 
19.413 
0.363 

1.262 - 1.262 
NA NA - 

NA Q - 



Attachment 2 
Table 5 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mallard 

PCOC I Test SDecies 
I ,  1 -Dichloroethene 
I ,2-Dichloroethane 
1,2-Dichloroethene 
I ,3-Dichloropropene 
?-Butanone 
2-Chloroethyl vinyl ether 
!-Hexanone 
1-Methyl-2-pentanone 
4cetone 
3 e n z  e n e 
;arbon disulfide 
3arbon telrachloride 
3 hlorobenzene 
Zhloroethane 
Zhloroform 
Zhloromethane 
3hyl benzene 
Methylene chloride 
Styrene 
retrachloroethene 
roluene 
rota1 xylenes 
rrichloroethene 
Jinyl acetate 
Jinyl chloride 
:is-l,3-dichloropropene 
rans-l,2-dichloroethene 
?)-Xylene 

- 1 . Chicken 

I 

- 
- 
- 
- 
- 
- 

Chicken 
Chicken 
- 
- 
- 
- 
- 
- 
- 

Chicken 
Chicken 
Chicken 
Chicken 
Coturnix 
Chicken 
- 
- 
- 
- 
- 

rest Species 
NOAEL 

Imglkglday) Source 
- 

17.200 
- 
- 
- 
- 
- 
- 

78.000 
7.586 
- 
- 
- 
- 
- 
- 
- 

0.733 
8.970 
1.430 
3.966 

267.000 
1.133 
- 
- 
- 
- 
- 

!- 
/Alumot et a/. 1976b' 
I 1: 
- 
- 1- 
!- 
I McLaughlin et a/. 1 9652 
'McLaughlin et a/. 1965' 
- 
- 
- 

I iI 
- 
- 
Elovaara et a/. 979' 
Elovaara et a/. 97g2 
Elovaara et al. 979' 
Elovaara et a/. 1979' 

i Hill and Camardese 1986' 1 Elovaara et a/. 1 97g2 
I- 
,- 

NA 
19.169 

NA 
NA 
NA 
NA 
NA 
NA 

85.614 
8.327 

NA 
44.652 

NA 
NA 
NA 
NA 
NA 

0.804 
9.846 
1.570 
4.353 

114.839 
1.244 
NA 
NA 
NA 
NA 
NA 

! NA 
j 19 169 
: NA 

NA 
NA 

i NA 
NA 

' NA 
85 614 
8 327 

NA 
44 652 

NA 
NA 

I NA 
! NA 
' NA 1 
I 0804 
I 9846 

1570 I 4 353 
I 114839 ' 1244 

NA 
NA 
NA 
NA 
NA 
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Attachment 2 
Table 5 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mallard 

PCOC 

I Receptor I 
Test Species Species 1 Background 

NOAEL NOAEL 1 Intake6 TRV 
Test Species I (mglkglday) Source I (mglkglday) I (mglkg) (mglkg) 

'Based on values used in ORNL 1994 
2Based on values researched by Clemson University . 
3Dieldrin values are used for aldrin 
Dibenzo(ah)anthracene values are extrapolated from benzo(a)pyrene 

'values are for nitrite 
Sullivan (1 995) 

4 

6 

Page 0 5 of 5 



Attachment 2 
Table 6 

NOAELS and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Coyote 

Knoflach et a/ 1986' 
Schroeder et a/ 19712 
Ambrose et a/ 1976' 
Schroeder and Mitchner 1971' 
USDHHS, ATSDR 19902 
Skoryna 1981' 

I Formigli et a/ 1986' 
USFWS 1989 
Doming0 et a/ 1986' 
Schlicker and Cox 1968l 

PCOC Vest SDecies 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium3 
Cobalt - 

I 

Copper 
Lead 
L 1 t hi urn 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Mouse 
Mouse 
Mouse 

Rat 
Rat 

Mouse 
Rat 
Rat 

Mink 
Rat 
Rat 

Rat 
Rat 

Mouse 
Rat 

Mouse 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 

- 

Test Species 
NOAEL 

Source 

1.930 
-0.125 
0.126 
5.060 
0.660 
0.191 

2,737 .OOO 
5.000 
11.710 
8.000 
9 390 

88.000 
0.006 
0.250 

40.000 
0.075 

22.220 
263.000 
0.007 
25.000 
0.210 

160.000 

- 

Ondreicka et a/. 1966l 
Schroeder et a/. 1968l 
Schroeder and Mitchner 1971 ' 
Perry et a/. 1983' 
Schroeder and Mitchner 1971 ' 
Schroeder and Mitchner 1971 
lvankovic and Preussmann 1975 

Page 1 of 4 

0.261 
0.017 

I 
I 0.017 ~ 

' 1.654 

0.026 i 

I 832.996 
! 1.510 , 

1 5.041 
' 2.435 

1 0.201 

2.856 : 

NA 
26.783 
0.002 
0.033 
12.174 
0.010 
6.71 1 
80.043 
0.002 

I 
i 7.551 ! ' 0.058 
1 48.696 : 

20.639 
0.170 
0.063 
1.548 
0.01 7 
1.352 
0.352 
0.278 
1.089 

20.639 
0.170 
0.063 
1.654 
0.201 
0.135 

832.996 
1.510 
5.041 

0.148 2.435 
0.318 2.856 
51.154 51.154 
1.617 ! 26.783 
0.001 I 0.002 I 
0.768 
1.038 
0.137 
0.058 
2.680 
0.074 
4.035 
0.255 
4.836 

0.768 
12.174 
0.137 
6.71 1 
80.043 
0.074 
7.551 
0.255 

48.696 



Test Species 

Receptor I 
Test Species Species I Background 

(mglkglday) Source 
NOAEL NOAEL I Intake' ' TRV 

Fitzhugh 1948' 
Treon and Cleveland 1955' 
Linzey 1987' 
Linzey 1987' 
Linzey-1987' 
Treon and Cleveland 1955' 
Gupta et a/. 1978' 

Rhesus monkey 
White-footed mouse 

Rat 

11,4-Dichlorobenzene 
2-Chlorophenol 
2-Methylnaphthalene6 
2-Methylphenol 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene' 
Benzo(a)pyrene 
Benzo( b)fluoranthene6 

Attachment 2 
Table 6 

NOAELS and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Coyote 

0.800 
0.200 
0.010 
0.135 
6.900 
0.020 
0.346 
0.023 
0.800 
0.125 
4.000 
1.600 
8.000 

0.243 
0.061 
0.007 
0.059 
2.084 
0.006 
0.104 
0.007. 
0.243 
0.125 
1.208 
0.006 
2.435 

0.243 
0.061 
0.007 
0.059 
2.084 
0.006 
0.104 
0.007 
0.243 
0.125 
1.208 
0.006 
2.435 

I .  

I 

Rat 14.800 
0.000 
0.000 
1.000 
0.000 
0.000 

175.000 

i 4.470 
1 75.506 
I 1.510 
I 135.026 
I 15.101 
I 12.794 
i 135.026 

133.274 
1.350 
0.135 
1350 

i NA 

4.470 I 
75.506 1 
1.510 i 

i 

i 
1 12.794 j 
! 23.323 I 

. .  
NA : ! 133.274 

1.350 
0.135 
1.350 

IRIS 1994 

Mckenzie and Angevine 1981 ' 

IRIS 

/IRIS 
1 Mckenzie and Angevine 1981 ' 
'Mckenzie and Angevine 1981' 
Mckenzie and Angevine 1981 ' 

- 

Mouse 

Mouse 

Mouse 
Mouse 
Mouse 
Mouse 
Mouse 

- 
1,000.000 

1.000 
1.000 
1.000 
1.000 Mckenzie and Angevine 1981 ' 

s 'iTirlS8w @ \ I  tw-1 BI.? XLS\C0yote\9/2i/95 



Attachment 2 
Table 6 

NOAELS and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Coyote 

Test Species PCOC 
Benzo( k)fluorantheneb 
Benzoic acid 
Benzyl alcohol 
Bts(2-chlororsopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
C hrysene6 
Di-N-butyl phthalate 
Di-N-octyl phthalate 
Dibenro( ah)anthracene6 
Dlbenzofuran 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1 ,2,3-cd)pyrene' 
lsophorone 
N-Nitrosodrphenylarnine 
Naphthalene' 
Pentachlorophenol 
Phenanthrene' 
Phenol 
Pyrene 
Volatile Organic Compounds 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1 , l  -Dichloroethane 
1 , l  -Dichloroethene 

i Receptor 
Test Species Species Background 

NOAEL NOAEL Intake' TRV 
(mglkglday) Source (mglkglday 1 (mglkg) (mglkg) 

1 000 Mckenzie and Angevine 1981' , 1350 Mouse 
- 

Dog 
Mouse 
Mouse 

Rat 
Mouse 
Mouse 

Rat 
Mouse 

Mouse 
Mouse 

- 

Mouse 
Dog 

Mouse 
Rat 

Mouse 
Rat 

Mouse 

Mouse 

Rat 
Do9 

- 
3.130 
35.800 
18.330 
35.380 
1.000 
550.000 
461.540 
1.000 

125.000 
- 

1 Lamb et a/. 1987 
IARC Monographs 
Mckenzie and Angevine 1981' 

! i FL:kell 1975* 
i Mckenzie and Angevine 1981 ' 
:IRIS 
I- 

125.000 ilRlS 
0.000 
0.000 
1.000 
150.000 
0.000 
1.000 
3.000 
1 .ooo 
60.000 
75.000 

1,000.000 
0.000 

Mckenzie and Angevine 1981 ' 
IRIS 

Mckenzie and Angevine 1981 ' 
IRIS 
Mckenzie and Angevine 1981 ' 
IRIS 
IRIS 

Lane et a/. 1982' 

115.000 HEAST 
2.500 , Quast et a/. 1983' 

NA 
3126 ' 
4 771 
2 480 
10686 , 

13 503 I 
74 412 

, 139384 
0135 / 
NA 

i 16659 
16.659 j 
0.060 ' 

0.302 
1.350 
149.804 
24.162 
135.026 
0.906 
135.026 
18.121 

i 9.996 

142.350 
NA 

34.733 
2.497 

I 1.350 
/ NA 
, 3.126 
: 4.771 
I 2.480 
1 10.686 
i 13.503 

I 

74.412 
139.384 
0.135 

NA 
16.659 
16.659 

, 0.060 
1 0.302 
I , 1.350 
I 
I 149.804 
1 24.162 
1 135.026 
j 0.906 
: 135.026 
i 
I 18.121 
i 9.996 

142.350 
NA 

34.733 
2.497 

Page 3 of 4 



Attachment 2 
Table 6 

NOAELS and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Coyote 

PCOC 
1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone 
2-Chloroethyl Vinyl Ether 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Chloroform 

Test Species 
Mouse 
Mouse 

Rat ,. 

Rat 
Rat 

- Rat 
Rat 

Mouse 

rest Species 
NOAEL 

Receptor 
Species 
NOAEL 

! Background 

Intake' I TRV 

45.200 
3.000 

1,771.000 
0.085 
25.000 
10.000 
26.360 

Rat , 15.000 
Melhylene chloride Rat 5 850 

Telrachloroelhene Mouse 4 14 000 
Toluene Rat 25 980 
Total xylenes Mouse 1 2060 
Trichloroethene 1 Mouse I 146910 

Water Quality Parameters 

Styrene Dog 200 000 

Vinyl acetate I Rat : 100000 

1 Palmer et a/. 1979l 6.020 
IRIS 
IRIS 
Handbook of Toxic and Hazardous Che 
Microbial Associates 1986 ' 
EPA 1986 
Nawrot and Staples 1979l 

1 Palmer et a/. 1979' 
1 NCA 1982' 
/IRIS 
:IRIS 
'Nawrot and Staples 1979' 
Marks et a/. 1982' 
Weissman 1980' 

I Shuval et a/. 1972' 

0.906 
534.882 
0.026 
7.609 
3.043 
3.567 
4.565 ! 

! 1.780 1 

: 1.866 

i 0.279 i 
! 19.579 
I 30.202 1 

199.738 

* 5.510 , 

NitratelNitrite' I Rat I 13.140 , ~~~ 0.051 1 3.969 

'Based on values used in ORNL 1994 
Based on values researched by Clemson University 

3NOAEL for chromium +3 
Same as for aroclor-1254 
Mixed isomers for delta-BHC 

values are extrapolated from benzo(a)pyrene 
Values are for nitrite 

'Sullivan (1995) 

2 

4 

5 

7 

HEAST - Health Effects Assessment Summary Tables 
Integrated Risk Information System 

UL? x L s c o y o I a w z 7 m  

i 3.969 

6.024 
' 0.906 

534.882 
i 0.026 

! 3.043 
j 3.567 
I 4.565 
j 1.780 
j 199.738 
! 1.866 

3.515 
! 0.279 
i 19.579 
j 30.202 

1 

i 7.609 

J 
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PCOC 

Attachment 2 
Table 7 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mule Deer 

I 

Test Species 

I I I 

0.125 
0.126 
5.060 
0.660 
0.191 

' Schroeder et a/. 1968' 
Schroeder and Mitchner 1971' 
Perry et a/. 1983' 
Schroeder and Mitchner 1975' 
Schroeder and Mitchner 1971' 

AI umin u m 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium3 
Cobalt 
Copper 
Lead 
LII t\lunl 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Mouse 
Mouse 
Mouse 

Rat 
Rat 

Mouse 
Rat 
Rat 

Mink 
Rat 
Rat 

Rat 
Rat 

Mule deer 
Rat 

Mouse 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 

- 

Test Species 
NOAEL 

(mglkglday 1 I Source 

5.000 
' 11.710 

8.000 
9.390 

88.000 
0.006 
3.230 
40.000 
0.075 
22.220 
263.000 
0.007 
25.000 
0.2 10 
160.000 

- 

1 ATSDR, TP-91 /I 0 
;Aulench et a/ 1982' 
,Mar et a/ 1973' 
Marathe and Thomas 1986' 

Laskey et a/ 1982' 
Knoflach et a/ 1986' 

Ambrose et a/ 1976' 
Schroeder and Mitchner 1971' 
USDHHS, ATSDR 1 9902 
Skoryna 1981' 
Formigli et a/ 1986' 
USFWS 1989 I Domingo et a/ 1986' 

'Schlicker and Cox 1968' 

- 
I 

- 

0.149 
0.009 
0.120 
0.945 
0.115 
0.015 
476.065 
0.856 . 

j 2.880 j 
' 1.391 

1.633 
1 NA 
! ! 15.306 

0.001 
2.200 
6.957 
0.006 
3.806 I 45.745 

1 0.001 
j 4.282 
I 0.034 

27.830 

21.331 
0.009 
0.120 
2.154 
0.003 
0.048 
0.074 
0.565 
0.378 
0.076 
0.029 
46.422 
3.306 
0.002 
2.154 
0.197 
0.054 
0.127 
1.308 
0.1 14 
1.681 
0.399 
0.826 

j 21.331 
: 0.009 

! 2.154 
1 0.115 
' 0.048 
j 476.065 
' 0.856 

2.880 
: 1.391 
I 1.633 

46.422 
15.306 
0.002 
2.200 
6.957 
0.054 
3.806 
45.745 
0.114 
4.282 
0.399 
27.830 

: 0.120' 
i 

I 
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Attachment 2 
Table 7 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mule Deer 

PCOC 

~ ~ 

Receptor 
Test Species Species Background 

NOAEL NOAEL Intakee 1 TRV 
Test Species (mglkglday) Source (mglkglday) (mglkg) I (mglkg) 

4,4'-DDT 
Aldrin 
Aroclor-1248 
Aroclor-1254 
Aroclor-1 2604 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Heptachlor 
Heplachlor epoxide 
Methoxychlor 
della-BHCS 

Semivolatile Organic Compounds 
1,2,4-Trichlorobenrene 
1,4-DichIorobenzene 
2-Chlorophenol ' 

2-Methylnaphthalene' 
2-Methylphenol 
4-Nitroaniline 
Acena p h t he ne 
Acenaphthy lene 
Anthracene 
Benzo(a)anthracene' 
Benzo( a)pyrene 
Benzo( b)fluoran thene' 
Benzo( ghi)perylene6 

gamma-BHC (Lindane) ! 

Linzey 1987' 
Linzey 1987' 
Linzey 1987' 
Treon and Cleveland 1955' 

Rat 
Rat 

Rhesus monkey 
White-footed mouse 

Mckenzie and Angevine 1981 ' 

Rat 
Rat 
Rat 
Rat 
Rat 

Rat 
Rat 
Rat 

Rat 

DO9 

Mouse 

Mouse 

Mouse 
Mouse 
Mouse 
Mouse 
Mouse 

- 

I 
! 

.. 

1 

0.800 
0.200 
0.010 
0.135 
6.900 
0.020 
0.346 
0.023 
0.800 
0.125 
4.000 
1.600 
8.000 

14.800 
0.000 
0.000 
1.000 
0.000 
0.000 

175.000 

1,000.000 
1.000 
1.000 
1.000 
1.000 

- 

i 

! 
1 

i 

I 

I 
I 
i 

I 

I I 
I 

I 
I 
I 

, 

0.139 
0.034 
0.004 
0.009 

0.003 
0.059 
0.004 
0.139 
0.071 
0.685 
0.278 
1.391 

2.535 
42.825 
0.856 
77.285 
8.565 
7.257 
77.285 

NA 
75.590 
0.773 
0.077 
0.773 
7.728 

1.182 

i 0.139 ' 
i 0.034 

0.004 
, 0.009 
! 1.182 
, 0.003 
' 0.059 
1 0.004 
/ 0.139 

' 0.685 
' 0.278 

1.391 

2.535 
42.825 
0.856 
77.285 
8.565 
7.257 
77.285 

NA 
75.590 
0.773 
0.077 
0.773 
7.728 

. 0.071 
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Attachment 2 
Table 7 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 

'est Species 
NOAEL 

[mglkglday 1 PCOC 
Benzo( k)fluorantheneb 
Benzoic acid 
Benzyl alcohol 
Bis( 2-chloroIsopropy l)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
Chrysene6 
Di-N-butyl phthalate 

Receptor 
Species Background 
NOAEL Intake' I TRV Source (mglkglday) ( m g W  ( m g W  Test Species 

Mouse 
- 

Dog 
Mouse 
Mouse 

Rat 
Mouse 
Mouse 

D~-N-octyl phthalate Rat 
Dlbenzo( ah)anlhracene6 Mouse 
01 benzofuran - 
F luoranlhene Mouse 
Fluoiene Mouse 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
lsophorone 
N-Nitrosodiphenylarnine 
Naphthalene' 
Pentachlorophenol 
Phenanthrene' 
Phenol 
Pyrene 
Volatile Organic Compounds 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1 ,I -Dichloroethane 
1.1-Dlchloroethene 

Mouse 
Dog 

Mouse 
Rat 

Mouse 
Rat 

Mouse 

Mouse 

Rat 
Dog 

Mule Deer 

- 
3.130 
35.800 
18.330 
35.380 
1.000 
550.000 
461.540 

- 
IRIS 
HEAST 1994 
Lamb et a/. 1987 
IARC Monographs 
Mckenzie and Angevine 1981 ' 

I Lamb et a/. 1987 
! Peakall 1975' 

1 000 Mckenzie and Angevine 1981 ' 
- - 

125000 IRIS 
125000 ,IRIS 
0.000 
0.000 
1.000 
150.000 
0.000 
1.000 
3.000 
1.000 
60.000 
75.000 

1,000 000 
0 000 
115 000 
2 500 

Mckenzie and Angevine 1981 ' 
IRIS 

Mckenzie and Angevine 1981 ' 
IRIS 
Mckenzie and Angevine 1981 ' 
IRIS 
IRIS 

Lane et a/ 1982' 

HEAST 
Quast et a/. 1983' 

Page 3 01 4 

I 0.773 
NA 

i 1.773 

! 1.417 I 6.061 
~ 7.728 . :  

1 ! 42.527 , 

! 79.055 
: 0.077 , 

I 9.449 

2.706 ' 

! 

NA ~ 

9.449 
0.034 
0.171 
0.773 
84.965 
13.704 
77.285 
0.514 
77.285 
10.278 
5.669 

81.354 
NA 

19.699 
1.416 

I 0.773 

1 1.773 

: 1.417 
6.061 

j 7.728 
j 42.527 
I 79.055 

0.077 
NA 
9.449 
9.449 

' 0.034 ! 
! 0.171 
! 0.773 
1 84.965 
1 13.704 
I 77.285 ' 0.514 I 
i 77.285 
I 10.278 

5.669 

81.354 
NA 

19.699 
1.416 

NA 

2.706 

i 

! 



Attach men t 2 
Table 7 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Mule Deer 

50.000 
45.200 
3.000 

1,771 .OOO 
0.085 
25.000 

,PCOC 
Lane et a/. 1982' I 4.068 - 
Palmer et a/. 1979' \ 3.417 - 

1 0.514 i - 

Handbook of Toxic and Hazardous Che 1 0.015 ! - 
Microbial Associates 1986 ' - I 4.348 1 - 

1 
I 
! ! 

IRIS 
- I 303.372 ; ,IRIS 

I 

1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone 
2-Chloroethyl vinyl ether 
4-Methyl-2-pentanone 
Acetone 
Benzene 
C hloroforrn 
Methylene chloride 
Styrene 
1 etrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 
Vinyl acetate 
Water Quality Parameters 

Test Species 
Mouse 
Mouse 

Rat 
Rat 
Rat 
Rat 
Rat 

Mouse 
Rat 
Rat 

Mouse 
Rat 

Mouse 
Mouse I Rat 

Dog 

I 
Receptor 

rest Species 
NOAEL 

(m9lk9) 
4.068 
3.417 
0.514 

303.372 
0.015 
4.348 
1.739 
2.038 . 

15.000 
5.850 

200.000 
14.000 
25.980 
2.060 

146.910 
100.000 

Palmer et a/. 1979' 
NCA 1982' 
IRIS 
IRIS 
Nawrot and Staples 1979' 
Marks et a/. 1982' 
Weissman 1980' 
HEAST 

' 2.609 
; 1.018 

11 3.287 
1.058 
2.008 

: 0.159 
I 11.105 
j 17.130 

, 2.609 
1.018' 

11 3.287 
1.058 
2.008 
0.159 ! 
11.105 

. 17.130 
i NA 

NitratelNitritej I Rat I 13.140 I Shuval et a/. 1 9722 i 2.251 I 0.006 2.251 

'Based on values used in ORNL 1994 
'Based on values researched by Clemson University 
NOAEL for chromium +3 
Same as for aroclor-1254 

5Mixed isomers for delta-BHC 
Qaiues are extrapolated from benzo(a)pyrene 
Values are for nitrite 

'Sullivan (1 995) 

3 
4 

7 

M A S T  - Health Effects Assessment Summary Tables 
IRIS E P A ' s  Integrated Risk Information System 

X I  Swlule Deer\ 9'27195 



Attachment 2 
Table 8 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Red-tailed Hawk 

PCOC 

Test Species 
NOAEL 

Test Species (mglkglday) Source 

' 

Ringed dove 

Brown-headed cowbird 
Chicken 

Mallard 
Black duck 
Chicken . 

Chicken 
American kestrel 

- 

- 

- 
- 

Turkey poults 
Mallard 
Chicken 

Mallard duckling 
Mallard 
Turkey 

Chicken four weeks 
- 
- 

Coturnix 
Mallard 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
L I! hiurn 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Stron ti um 
Thallium 
Tin 
Vanadium 
Zinc 

11 1.400 

2.460 
20.860 

1450 
1.000 
0.017 
33 210 
3 850 

- 

- 

- 
- 

32 360 
0.006 
2.380 
77.400 
0.400 

165.610 
8.280 
- 
- 

0.670 
3.000 

Heinz 1979' I 
! 

Kratzer 1958' I 
Cain and Pafford 1981' I 

I 
i 
I 

Heinz et a/. 1987' 
Jensen,.Peterson, Falen 1974' i 
Weber et a/. 19682 
- 
- 
Hill and Camardese 1986' 
Gasaway and Buss 1972' 

58.820 
NA 

0.885 
10.142 

NA 

1.058 
0.019 
16.147 
1 846 
NA 
NA 

12.701 
0.007 
1.197 

70.054 
0.393 

1,105.027 
6.784 j 

NA I 
NA 

0.295 , 

3.090 ; 

1.494' 

53.637 

0.020 
1.566 
0.006 
0.256 
0.736 
0.028 
2.199 
0.326 
0.037 
80.2 17 
2.685 

0.051 
2.077 
0.259 

1 :673 
0.003 
7.914 
0.105 
10.863 

- 

- 

- 

' 58.820 
NA 

0.885 
10.142 
0.006 
1.494 

, 1.058 
I 0.028 
! 16.147 

1.846 
0.037 

: 80.217 
12.701 
0.007 
1.197 

70.054 
0.393 

1,105.027 
6.784 
0.003 

' 7.914 ' 0.295 
! 10.863 
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Attachment 2 
Table 8 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Red-tailed Hawk 

4,4'-DDT 
Aldrin3 
Aroclor-1248 
Aroclor-1254 

Brown pelican 
Barn owl 

Ring-necked pheasant 
Ring-necked pheasant 

Aroclor-1260 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
della-BHC 
gamma-BHC (Lindane) 
Semivolatile Organic Compounds 
1,2,4-TrichIorobenzene 
1,4-DichIorobenzene 
2,4-Dirnethylphenol 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
4-Nitroaniline 

Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Acenaphthene I 
I 

Coturnix 
Barn-owl 
- 
- 

Coturnix 
Woodcock 

Japanese quail 
Mallard 

- 

Chicken 

Chicken 

Chicken 
Chicken 
Chicken 

- 

0.000 
0.077 
0.180 
0.180 
2.000 
0.077 
- 
- 

0.074 
0.007 

0.567 
2.000 

- 

- 
- 

0.000 
33.100 
0.000 

0.000 
33.100 

0.331 
0.331 
0.033 

- 

- 

. .  

/Anderson et a/. 1975' 
.\Mendenhall et a/.. 1983' 
Dahlgren et a/. 1972' 
Dahlgren et a/. 1972' 
Dahlgren et a/. 1972' 
Mendenhall et a/. 1983' i 

I- 
,- 

'Hill and Camardese 1986' 
No author listed 

'Vos et a/. 1971' 
'Chakravarty and Lahiri 1986' 

- 

- 
- 
l- 

Brunstrom et a/. 1990' 

I- 
I 
i 
; Brunstrom et a/. 1990' 
- 
'~runstrom et a/. I 990' 
'Brunstrom et a/. I 990~  
Brunstrom et a/. 19902 

! 
I 

i I 
I 

I 

I 

i 

I 
f 
I 

0.000 
0.059 
0.173 
0.173 

0.059 
NA 
NA 

0.033 
0.004 
NA 

0.289 
1.923 

NA 
NA 
NA 

19.885 
37.215 

NA 
NA 
NA 

37.215 
NA 

0.037 
0.372 
0.037 

0.881' 

4 

I 

1 

i 

I 

I 
! 
I 
I 
I 
! 
I 

. .  

' 0.000 
a 0.059 

0.173 
0.173 
0.881 
0.059 

NA 
NA 

0.033 
I 0.004 

NA 
0.289 

I 1.923 

; NA 
1 NA 

NA 1 19.885 
j 37.2'15 
j NA 
i NA 
! NA 

37.21 5 
NA 

0.037 
0.372 
0.037 

5 \ C I ~ S \ W I  a RV-TBL2 XI.S\Red-lailed tlawk\9/27/95 Pa a5 
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Table 8 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Red-tailed Hawk 

Benzo( b)fluoranthene 
Benzo( g hi)pery lene 
Benzo( k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
Chrysene 
01-N-butyl phthalate 
DI-N-octyl phthalate 
Dlbenzo( ah)ant hracene4 
Dtbenzofuran 
Diethyl Phthalate 
Fluoranthene 

I Fluorene 
I Hexachlorobutadiene 
I Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 
lsophorone 
N-Ndrosodipheny lamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Volatile Organic Compounds 
1 1 1 -Trichloroethane 

~ 

! 

PCOC 

Test Species 
NOAEL 

I Test SDecies 1 Irnalkaldavl Source 

- 

Chicken 
Mallard 

I Chicken I 0.330 IBrunstromZ a/. 19902 
Chicken 
Chicken 

- - 
0.000 1 
33.100 
16.920 /Nebeker et a/. 19942 

i Brunstrom et a/. 1 9902 

I -  I -  - 

et a/. 19902 

1 Ringeddove 1 
, Chickenembryo I 

Ringed dove 
Chicken 

Chicken j 

Chicken 
- 

Chicken 
Chicken 
Chicken 

Chicken 

1:llO 
96.550 
0.331 
0111 
42.240 
0.033 

53.100 
0.331 
0.330 
0.000 
0.000 
0.828 

- 

I jPeakall 1974' 

1 Bower et a/. 1 9702 
j Brunstrom et a/. 1990~ 
*Peakall 1974' 
, Bower et a/. 1970' 
'Brunstrom et a/. 1 9902 

, ..- . 

- 
i Bower et al. 1 9702 
Brunstrom et a/. I 990' 
Brunstrom et a/. 1 9902 
Brunstrom et a/. 1990~ 1 Brunstrom et a/. I 9902 

I Brunstrom et a/. 1990~ 

Chicken 1.150 Elovaara et a/. 1 97g2 

I I (mglkglday) i 
: .0.371 i 
' 0.372 . ! 

1 0.031_. 
~ NA 

! 

i NA j 
i NA 
i 0.577 ' 1 
[ 108.554 : 
I 0.372 : 

* 0.058 j 
' 47.492 

0.037 . 

NA ' 

59.702 
1 0.372 I 

I 0.371 
i 2.196 I 

NA j 1 0.093 1 
j NA i 
' NA I 
j 37.215 
' 8.837 
' 0.037 

19.885 
0.372 

, -- 

! 

! 

i - i 
i 
I - 
i 

- 
.- 

0.372 

NA 
NA 
NA 
0.577 
108.554 
0.372 
0.058 
47.492 
0.037 

NA 
59.702 
0.372 
0.371 
2.196 

NA 
0.093 

NA 
NA 

37.215 
8.837 
0.037 
19.885 
0.372 

0.037- 

1.293 - 1.293 
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Table 8 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Red-tailed Hawk 

PCOC 

Test Species 
NOAEL 

Test Species I (mglkglday) 
1,1,2,2-TetrachIoroethane 
1, l  -Dichloroethane 
1, l  -Dichloroethene 
1,2-DichIoroethane 
1,2-DichIoroethene 
1,3-DichIoropropene 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
C hloroethane 
Chloroform 
Chloromethane 
E thy lbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
cis- 1,3-DichIoropropene 

0.000 
- - .. 
- 

Chicken 
- 
- 
. .  - 
- 
- 
- 

Chicken 
Chicken 
- 
- 
- 
- 
- 
- 
- 

Chicken 
Chicken 
Chicken 
Chicken 
Coturnix 
Chicken 
- 
- 
- 

8.970 
1.430 
3.660 

- 

17.200 
- 
- 
- 

I -  - I 
I . _. .- - . . . - 

'Elovaara et a/. 1979' 
Elovaara et a/. 1 97g2 
Elovaara et a/. 197g2 

' 78.000 IMcLaughlin et a/. 19652 
7.586 jMcLaughlin eta/. 19651~ 

! 
I 
i 

! 
I 

1 
I 
1 I 

i 
I 

i 

I 

I 

i 

I 
i 
! , 

NA 
NA 
NA 

19.314 

NA 
NA 
NA 

- NA 
NA 

87.698 
8.530 

NA 
45.738 

NA 
NA 
NA 
NA 
NA 

0.824 
10.085 
1.608 
4.459 

11 7.633 
1.274 
NA 
NA 
NA 

NA 

i NA I 
I NA 

' NA 

' NA 
NA 

j NA 
' NA 

87.698 
I 8.529 
j NA 

45.738 

19 314 

I NA 

NA 
NA 
NA 
NA 
NA 

0.824 
/ 10.085 
! t 1.608 
' 4.459 

I 1  7.633 
1.274 
NA 
NA 



Attachment 2 
Table 8 

NOAELs and TRVs Used in Estimating Risks to Wildlife Receptors from Exposure to PCOCs 
Red-tailed Hawk 

PCOC Test Species 

Receptor 
Test Species Spe,c ies Background 

In ta ke6 TRV NOAEL NOAEL 
(mglkglday) Source I (mglkglday) 1 (mglkg) (mglkg) 

Page 5 of 5 I 

Trans-l,2-Dichloroethene 
0-Xylene 

NA I 
I NA 

- 1 NA ' - - - 
- l -  /- 1 NA - I 



Attachment 2 

I 

Table 9 
Phytotoxicity Data Derived from Experiments Conducted in Soil 

I 

Chemical 
Plant Soil Soil 

Soil Type 1 1 pH 1 Species . I  DUR 1 NOEC 1 LOEL 1 Growth Parameter Reference 
lnorganics 
Cyanide (NaCN) IYolo Loam Soil and CaCO, i NA I 7.5 I Bush beans ; 11 NA : 50 LOAEC ;Dry weight 

1 , l  , l  -Trichloroethane 
1, l  ,2,2-Tetrachloroethane2 
1,l-Dichloroethene, 
1,2-Di~hloroethane~ 
1,2-Di~hloroethene~ 
1,4-DichIorobenzene 

Agricultural loam 
Agricultural loam 
Agricultural loam 
Agricultural loam 
Agricultural loam 
Agricultural loam 

Anthracene Loam, Cornish grit, and sand 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

Anthracene 'Loam, Cornish grit, and sand 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Anthracene 
Chlorobenzene 
C hloroethane2 
Dibenzofuran 
Diethyl phthalate 

Hexachloroethane 
Hexachloroethane 
Hexachloroethane 
Naphthalene 
Naphthalene 
Naphthalene 
Pentachlorophenol 
P c n 1 ac h lor o p he no1 

14 
14 
14 
14 
14 
14 
14 

phytoxicity 
EC20' 
EC20' 
EC2ol 
EC201 

1.6 I 7.5.1 Lettuce ' 14 

Agricultural loam 
Agricultural loam 
Agricultural loam 

Loam, Cornish grit, and sand 
Loam, Cornish grit, and sand 
Loam, Cornish grit, and sand 
Loam, Cornish grit, and sand 

C3% 

<3% 
1.6 
1.6 
1.6 
1.6 

<3% 
<3% 
<3% 
<3% 
<3% 
<3% 
<3% 

3 %o 

NA 

NA 
7.5 
7.5 
7.5 
7.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 

Sorghum 
bicolor 

Sunflower 

Mungbean 
Lettuce 
Lettuce 
Lettuce 
Lettuce 

Sorghum 
Sunflower 
Mungbean 
Sorghum 
Sunflower 
Soybean 
Sorylium 

.. . 

NA 
NA I 
NA 
NA 
NA 
NA 
NA 1 
NA ' 
NA I 

14 j .NA 

21 

21 

21 
14 
14 
14 
14 
21 
21 
21 
21 
21 
21 
21 

>1,000 

10 

10 
na 
na 
na 
na 

10 
100 
100 
100 

>1,000 
100 
2 

Sunflower 2 1 1 

200 
200 
200 
200 
200 
50 
10 
20 
20 
5 

NA 

NA 

NA 
200 
200 
49.6 
30 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Wallace el a/. 1977 

Hulzebos el a/. 1993 
, Hulzebos et a/. 1993 
IHulzebos el a/. 1993 
'Hulzebos el a/. 1993 
;Hulzebos el a/. 1993 
IHulzebos et a/. 1993 
Hulzebos et a/. ,1993 
Hulzebos e l  a/. 1993 , Hulzebos et a/. 1993 
(Hulzebos el a/. 1993 

i 
i 

Windeatt el a/. 1991 

Windeatt el a/. 1991 

Windeatt el a/. 1991 
Hulzebos et a/. 1993 
Hulzebos el a/. 1993 
Hulzebos et a/. 1993 
Hulzebos et a/. 1993 

Windeatt el a/. 1991 
Windeatt et a/. 1991 
Windeatt ef al. 1991 
Windealt el a/. 1991 

, Windeatt el a/. 1991 
Windeatt et a/. 1991 
Windeatt el a/. 1991 
Windealt et a/. 1991 



Attachment 2 
Table 9 

Phytotoxicity Data Derived from Experiments Conducted in Soil 

Chemical 
Pentachlorophenol 
Pentachlorophenol 
Pentachlorophenol 
Phenol 
Styrene 
Tetrachloroethene 
Total xylenes5 
Tri~hloroethene~ 

Soil Type 
Loam, Cornish grit, and sand <3% 
Loam, Cornish grit, and sand 1 ~ 3 %  
Loam, Cornish grit, and sand 
Agricultural loam 
Agricultural loam 
Agricultural loam 
Agricultural loam 
Agricultural loam 

. .  

. .  

<3% 
1.6 
1.6 
1.6 
1.6 
1.6 

-. 

- 

PH - 
NA 
NA 
NA 
7.5 
7.5 
7.5 

7.5 
7.5 

Plant 
Species 
Soybean 

Oat 
Tomato 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 

I i I 1 soil soil I 
DUR NOEC 1 LOEL I Growth Parameter 1 
21 10 NA 'Total fresh weight Windeatt eta/. 1991 

Reference 

21 1 ' NA 
21 1 NA 

14 ' NA 1 60 
14 NA ~ 20 

14 j NA. 1 200 
14 I NA -' 1 - 200 

14 '  ! NA 1 200 

'The ECW values in Hulzebos et a/ (1993) were extrapolated to ECZ0 values by dividing by a factor of 5 (ORNL 1994) 
Soil benchmark IS based on 1.1,l-trichloroethane 
Soil benchmark IS based on 1 , l  ,I-trichloroethane and tetrachloroethene 

'Soil benchmark IS based on 2-methylphenol 
Sod benchmark IS based on o-xylene 

All chemical concentrations in soils and plants are mg of the elemenvkg medium 
Cdtlon exchange capacity (CEC) not reported in these studies 

2 

3 

EC20 - benchmark chemical concentration based on 20% reduction in plant growth 
OM - ?6 organic matter in the soil 
DUR (D) - Exposure duration in days 
NOEC - no observed effects concentration 
LOEL - lowest observed effects level 
LOAEC - lowest observed adverse effects concentration 
NA - data not available 

Total fresh weight Windeatt el a/ 1991 
Total fresh weight Windeatt et a/.  1991 
ECZO1 Hulzebos el al. 1993 
EC20' Hulzebos e l  a/. 1993 
ECZO1 Hulzebos et al. 1993 
EC201 'Hulzebos el a!. 1993 
EC7"l I Hulzebos et a/ .  1993 
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Table 10 

Vegetation TRVs (Soil) 

I 
Vegetation 

Vegetation 
Benchmark 

Subsurface Soil PCOC' 

Background 
UCbS 

  on cent ration' I Benchmark' I Units I Criteria VenetationBenchmarkSource 
Vegetation 

Units TRV 
Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Lithium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Strontum 

Vanadium 

Zinc 

Pesticides, Herbicides, and PCBs 

alpha-BHC 

Aroclor-1 2544 

Aroclor-1 2604 

Heptachlor epoxide 

Semivolatile Organic Compounds 

1 4-Dichlorobenzene 

4,4'-DOT 

50.00 

5.00 

10.00 

500.00 

10.00 

3.00 
1 .oo 

25.00 

100.00 

50.00 
2.00 

500.00 

0.30 

2.00 

30.00 

1 .oo 
2.00 

NA 
2.00 

50.00 

NA 

NA 

40,000.00 

40,000.00 

NA 

50,000.00 

ORNL 1994 

ORNL 1994 

ORNL 1994 

ORNL 1994 

ORNL 1994 

ORNL 1994 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 

EC20 
- 

EC20 

EC20 

- 
- 

EC2O 

EC20 
- 

~ ~ 2 0 '  Hulzebos et a/. 1993 

I I 

14.600.00 

7.14 

4.42 

11-2.00 

5.46 

0.68 

22.90 

8.55 

14.70 

12.00 
- 

275.00 

0.27 

16.90 

23.30 

1.45 

7.42 

62.90 

36.30 

44.90 

- 
- 
- 
- 
- 

- 

14,600.00 

7.14 

10.00 

' 500.00 

10.00 

3.00 

22.90 

25.00 

100.00 

50.00 

2.00 

500.00 
0.30 
16.90 

30.00 

1.45 

7.42 

62.90 

36.30 

50.00 

NA 

NA 

40,000.00 

40,000.00 

NA 

50,000.00 
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Table 10 

Vegetation TRVs (Soil) 

Vegetation 
Benchmark 

Criteria > Subsurface Soil PCOC' Vegetation Benchmark Source 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol' 

4-Nitroaniline 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo( a)pyrene 

Benzo( a)fluoranthene 

Benzo(gh1)perylene 

Benzo(k)fluoranlhene 

Benzoic acid 

bis( 2-rth ylhex yl)phthalate' 
Butyl benzyl phthalate 

Chrysene 

Di-N-butyl phthalate 

Di-N-octyl phthalate' 

Dibenzo(ah)anthracene 

Dibenzofuran 

Diethyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobutadiene 

Hexachloroethane 

Indeno( 1.2.3-cd)pyrene 

lsophorone 

N-Nitrosodiphenylarnine 

- 
Hulzebos et a/. 1993 

Hulzebos et al. 1993 
- 
- 

,- 

Vegetation 

Benchmark' 

10,000.00 

NA 

20,000.00 

20,000.00 

NA 

5,000.00 
NA 

10,000.00 

NA 

NA 

NA 

NA 

NA 

Units 

EC205 j Hulzebos et a/. 1993 I 

I _  

1 Hulzebos et a/. 1993 

Hulzebos et a/. 1993 
- 
Hulzebos et a/. 1993 

iiindeatt et a / .  1991 
- I- i 

I- 

NA 

200,000.00 

200,000.00 

NA 

49,600.00 

30,000.00 
NA 

NA 

NA 

Vegetation 
TRV 

- - - NA 

NA \ - 
200,000 00 pg/kg EC20 ORNL 1994 

- 
I -  I - 

EC20 

EC20 
- 

~ ~ 2 0 ~  

~ ~ 2 0 ~  
- 
- 
- 

NA 

NA 

Background 

io.ooo.oo 1 pglkg j NOEC iwiideatt eta/. 1991 
I l- NA I - '  - 

- ' 10.000.00 

NA 

20.000.00 

20,000.00 

NA 

5,000.00 

NA 

10,000.00 

NA 

NA 

NA 

NA 

NA 

NA 

200,000.00 

NA 

NA 

209,000.00 

200.000.00 

NA 

49,600.00 

30,000.00 
NA 

NA 

NA 

I - '  10,000.00 

NA 

NA 

NA 

- 
- 
- 

Page 2 0 1 4  
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Table 10 

Vegetation TRVs (Soil) 

Vegetation 
Benchmark 

Units Criteria Subsurface Soil PCOC' Vegetation Benchmark Source 

Vegetation 
Benchmark' 

- 
EC205 
- .. 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 

Volatile Organic Compounds 
1 , l  ,I-Trichloroethane 

1, l  ,2,2-Tetrachloroethane' 

1 , l  -Dichloroetheneg 

1 .2-Dichloroelhanes 
1 2-Dichloroelhene' 

2 Butanone 
1 Chloroelhyl vinyl elher 

0 Melhyl.2.penlanone 
I\celone 

3enzene 
Zarbon disulfide 

:arbon tetrachloride 
Zhlorobenzene 

Zhloroethane' 

Chloroform 
:is-l,3-Dichloropropene 

Ethylbenzene 

Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes" 
Trictiloroethene3 

- 
Hulzebos et a/. 1993 
- 

100,000.00 
1,000.00 

NA 
20,000.00 

N A -  

NA 
NA 
NA 

200,000.00 

200,000.00 

NA 
NA 

200,000.00 

200,000.00 

200.000.00 

200.000.00 
200,000.00 

NA 

NA 

NA 

NA 
1 -  

- 
- 

pg/kg 

pglkg 
- 
- 

EC205 IHulzebos et a/ 1993 

EC205 I Hulzebos et a/ 1993 

EC205 I Hulzebos et a/ 1993 

EC205 j Hulzebos et a/ 1993 
EC205 'Hulzebos et a/ 1993 
- - 
- - 
- - 

Background I ~i 
" ~ ~ 9 5  1 I Vegetation 

Concentration' Units - TRV 

i- 

I- - 
Hulzebos et a/. 1993 

Hulzebos et a/. 1993 
- 
- 
- 
i 
I- 

ulzebos el a/. 1993 I H  Hulzebos et a/. 1993 

Hulzebos et a/. 1993 
Hulzebos et a/. 1993 

IORNL 1994 

- 1 100,000 00 
I 

1 -  1.000 00 

NA 

20,000 00 

- 
I - 
I : NA - 

200,000.00 

200,000.00 

200.000.00 

200,000.00 
200,000.00 

NA 

NA 
I 

' NA - 
NA - \  

! ! 
NA 

NA 
NA 

200.000.00 

200,000.00 

NA 

NA 
NA 

NA 
60,000.00 

. 200,00000 

200,000 00 

200.000 00 

200,000 00 

- 
- 
- 
- 
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Table 10 

Vegetation TRVs (Soil) 

Subsurface Soil PCOC' 

Vegetation Background 

Vegetation Vegetation Benchmark UCL95 
Benchmark' Units Criteria Vegetation Benchmark Source I Concentration' I Units TRV 

'Radionuclides are not evaluated in the vegetation screen; instead, they are 
evaluated for small mammals because small mammals are the limiting species 

2Soil benchmark values are rounded to one significant figure. Values from 
Hulzebos et a/. (1993) are based on a 14-day test because it is more. .. 
appropriate for chronic exposure. 

3Background UCLg5 is based on a 1-tailed test (Sullivan 1995). 
4S0il benchmark is based on polychlorinated biphenyls (PCBs). 
'The EC50 values in Hulzebos et a/ (1993) were extrapolated to EC20 
values by dividing by a factor of 5 (ORNL 1994). 

"Soil benchmark is based on 2-methylphenol 
'Soil benchrnark is based on di-N-butyl phthalate. 
%oil benchmark is based on 1 , 1 , 1 -1richloroethane. 
'Soil benchinark IS based on 1.1,l -trichloroethane and tetrachloroethene. 

Soil benchmark is based on o-xylene. 10 

PCOC - poten:ial chemicai of concern 
UCLg5 - 95% upper confidence limit of the true mean 
TRV - toxicity reference value 
NA - soil benchmark not available 
EC20 - benchmark chemical concentration based on 20% reduction in plant growth 
ORNL - Oak Ridge National Laboratory (1994) 
NOEC - no observed effect concentration 
LOAEC - lowest observed effect concentration 

\ 
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Vegetation 
Vegetation Benchmark 

Analyte' Benchmark2 Units Criteria Veaetation Benchmark Source 
C 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 

Background 

I Concentration' Units 
UCl-85 

50.00 
5.00 
10 

500.00 
10.00 
3.00 
1 .oo 

25.00 
100.00 
50.00 
2.00 

~ ~~ 

Vegetation 
TRV 

EC20 
EC20 
EC20 
EC20 
EC20 
EC20 
EC20 
EC20 
EC20 
EC20 

20.000.00 

'ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 
ORNL 1994 

Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

NA 
1 00 

50 00 
2 00 
50 00 

EC205 i Hulzebos el a/. 1993 
EC205 'Hulzebos el a/. 1993 

EC205 Hulzebos el a/. 1993 

- - 

EC19 
EC20 
EC20 

EC205 @rs el a/. 1993 

Pa<#= 

ORNL 1993 
ORNL 1994 
ORNL 1994 

- 
- 

EC20 
EC20 
- 

6,957 
8 
3 

90 
1 
1 
10 
7 
12 
30 
9 

1,800 
0.1 
11 
8 
1 
3 
50 
1 

22 
22 
72 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
ORNL 1994 
ORNL 1994 
- 

.. 

6,957 
7.67 
10.00 
500 

10.00 
3.00 
9.80 
25.00 
100.00 
50.00 
8.60 

1,800.04 
rnglkg 1 0.30 
mglkg : 11.00 
mg/kg 30.00 
w / k g  , 1 .oo 

I -  
I _  

2.74 
49.90 

21.60 
71.95 

NA 
NA 

40,000.00 
40,000.00 

NA 

50.000.00 
I 

10,000.00 

- 20.000.00 

- 
- : NA 

(4 20.000.0 - 
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Table 11 

Vegetation TRVs (Sediment)' 
~~ 

i 
1 Vegetation 

Analyte' 
4-Nitroaniline 
Acenaphthene 
Acenaphth ylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(a)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
bis(2-ethy1hexyl)phthalate' 
Butyl benzyl phthalate 
Chrysene 
Di-N-butyl phlhalale 
Di-N-octyl phthalale' 
Dibenzo(ah)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3d)pyrene 
lsophorone 
N-Nitrosodipheny larnine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Vegetation 

NA I - !  
5,000 00 

NA 
10,000 00 

NA 
NA 
NA 
NA 
NA 
NA 

200.000 00 
NA 
NA 

200.000 00 

200.000 00 
NA 

50.000 00 
30,000 00 

NA 
NA 
NA 

10,000 00 
NA 
NA 
NA 

I 100,00000 
I 1,000 00 

I 20,00000 
NA 

1 

j NA 
Volatile Organic Compounds 

1.1 .2,2-Telrachloroelhanea 200,000.00 
1 , l  ,I-Tnchloroethane 200,000.00 

1 . 1  -0ichloroethene' 200.000 00 
1 .2-Dichloroelhaned 200.000 on 

S , ~ t , . ~ ~ ~ ~ \ ~ ~ i t ~ ~ i ~ \ V t ~ ~ ~ l ~ N ( ~ l i ~  XI.S\i9/26/95 

Vegetation 
Benchmark 

- 
~ ~ 2 0 ~  
- 

NOEC 
- 
- 
- 
- 
- 
- 

EC20 
- 
- 

EC20 

EC20 
- 

~ ~ 2 0 ~  
~ ~ 2 0 ~  

i i l z e b o s  et a/ 1993 

IWindeatt et a/ 1991 

1- 
I 

l- 
I- 
I 

11 
- 
l- 
/ORNL 1994 
I 
4- 

- . -  
ORNL 1994 
ORNL 1994 

Hulzebos et a/. 1993 ' 

; Hulzebos et a/. 1993 

- 

NOEC 
- 
- 
- 

NOEC 
NOEC 
- 

~ ~ 2 0 ~  
- 

- 
- 
- 
Windeatt et a/. 1991 
Windeatt eta/. 1991 

I 

/ iulzebos et a/. 1993 

1- 
EC205 Hulzebos et a/. 1993 
EC205 Hulzebos et a/ 1993 
EC205 Hulzebos e l  a/. 1993 
EC205 Hulzebos et a/ 1993 

Page 2 01 3 

I 
Background 

' NA - 

- . 5,000 00 
NA 

10,000 00 
NA 

- 
- 
- 

I NA - 
NA - 
NA 

' NA 
NA 

, 200,00000 

- 
- 
- 
- 

NA 
NA 

- 
- 

- 200,000 00 
- 200 000 00 

; NA - 
I 

50,000 00 
- , 30,00000 

- 

NA - 

j NA - 
NA - 

- 10,000.00 
j NA 
j NA 

- 
! 
0 -  

1 -  i NA 
8 -  I 100,000.00 
- i 1,000.00 

- 1 20.000.00 
! NA - 

NA - 

- 200,000.00 
- 200.000 00 
- 200.000.00 
- 200,000.00 



Attachment 2 
Table 11 

Vegetation TRVs (Sediment)' 

Vegetation 
Benchmark 

Criteria Analyte' 
1 ,2-Dichloroethenee 
2-Butanone 
2-Chloroethyl vinyl ether 
4-Methy CZ-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane' 
Chloroform 
cis- 1.3-Dichloropropene 
Elhylbenzene 
Methylene chloride 
Styrene 
Telrachloroelhene 
Toluene 
Total xylenes" 
Trichloroethene' 
Water Quality Parameters 

Background 

Vegetation Benchmark Source 

Vegetation 

Benchmark' 
200,000 00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

200,000.00 
200,000.00 

NA 
NA 
NA 
NA 

60,000 00 
200,000 00 
200,000 00 

.-. 

- 
EC205 
EC205 

Units 

- 
Hulzebos e l  a/. 1993 
Hulzebos e l  a/. 1993 

200,000.00 pglkg 
j 200,000.00 I pglkg 

- i - '  j NA 

- - i 200,000.00 

I - '  i 200,000.00 

1 
. I  

- i 
I 

l -  1 50.00 Cyanide (NaCN) 1 50.00 mglkg ' LOAEC Wallace, A. eta/. 1977 

- NitratelNitrite 1 NA 1 - 1  - I- i 19.1 I : mglkg j 19.10 

I - 
I I 

I - ' 200,000 00 

- l -  ' 200,000 00 

- 
I 

'Radionuclides are not evaluated in the vegetation screen; instead, they '?he EC50 values in Hulzebos e l  a/. (1993) were extrapolated to EC20 
evaluated for small mammals because small mammals are the limiting values by dividing by a factor of 5 (ORNL 1994). 

'Sediment benchmark values are rounded to one significant figure. Val 'Benchmark is based on 2-Methylphenol. 
Hulzebos el a/. (1993) are based on a 14-day test because it is more 7Benchmark is based on di-N-butyl phthalate. 
appropriate for chronic exposure. 'Benchmark is based on 1 ,l ,l -Trichloroethane. 

3Background UCLe5 is based on a 1-tailed test (Sullivan 1995). 'Benchmark is based on 1 ,l ,l-Trichloroethane and Tetrachloroethene. 
4Sediment benchmark is based on polychlorinated biphenyls (PCBs). "Benchmark is based on o-Xylene. 

PCOC - potential chemical of concern 
UCL,5 - 95% upper confidence limit of the true mean 
TRV - loxicily reference value 
NA -benchniark no1 available 

EC20 - benchmark chemical concentration based on 20% reduction in plant growth 
ORNL - Oak Ridge National Laboratory (1994) 
NOEC - no observed effect concentration 

- lowest observed effect concentration 



I .  

Attachment 2 
Table 12 

Surface Water Standards for Aquatic Life' 

Water Quality 

. . . . . .  - . ............ -_ ..... 

- 8,205.- . .  

19oooo;ooo- - __ . . . .  - - 

Cesium-1 37 
Plutonium-2391240 
Strontium-89/90 -- 270,000 
Tritium 

uranium-2331234 .- ..... -. ............. 4,300 . . . . . .  
hn iurn-235 ....... . . . .  4,300 

4,400 Uranium-238 

Antimony .......... 30 .... 

Arsenic 

Lead2--'-- . 27,274 

-ioo-.- - __ . . . . .  ..... 

. . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

.- _- .. _. 

. . . . . . . . . . . . . . .  

.~ . . . . . . . .  -. -_ - ..... 
............ - ......... __ -_ .... - ._ . - . 

.... ___ - - .- ........ . _. 

50 , 

4 
. . . . . . . .  .- ... ._-- ... __.A 

Barium .......... -_ .... _ .... . . . . .  

- ___ . - . - - _. -- - - - . __ __- -. -.-__.I-._._ . - . .- . 
Lithium- NA 
Magnesium NA .. 

Manganese 50 
239 Molybdenum - _  

Nickelz-- .- .. . 11,041 ..... 

620 Strontium 
Thallium 15 ' 

74 Tin 

--. .- . - -. _._. ._ - - 
........ ..... .. - ____ 
-. _ _  ._I- - .-. - - - . - 

- -. - __ - __ - 
__ 
__ . _.-_____ .. 

- _ _ _ _  _ _ _ . _ _ ~  .. 

___ ..... __- . ._ .. ___ 
- Vanadium - . 19 __._ 
........ _______-_____ 
Bis(2-ethylhexy1)phthalate - .- - - ___ __ ._ - 360 . 

Di-N-butyl phthalate 3.0 
41.6 Benzoic acid 

.- _______-___ .. 

. . . .  ....... ___ - -. - 
Pentachlorophenolb-..-- ........ _-____ ~ 5.7 

1,1,1 ......... -TrichloroethaneT- . .  . _ _ _ _ ~ ~ . _ _ _ _  

1 ,2-Dichloroethaner'-- -- . 

. - - .. -. -_ .- . . 

18,000 
47 1, l  -Dichloroethane 

1 . ,l-Dichloroethene 196 
20,000 

- 1 ,2-Dichloroethenep __ ._ .- _ . - _- 31.2 
11,200 Acetone 

Chloroform 1,240 
Methylene __ - chloride - 2,240 

840 Tetrachloroethene 
Toluene . 176 
Total xylenes 86.2 
Trichloroethene 21 -900- 

-. 

_. - . . .  . .  .- 

......... _.__ 

____ .... __  . . . .  ___ 
__ __ 

-_-. .. - _ _  _- 

. -- -.. - _- 

pCi/L .. HBK 1995 .......... 
DCilL HBK 1995 
.---I-__..___.-_- 

v3!L--- CWQS 
[Vinyl acetate 20.8 PSIL ORNL 1994 

'Sitewide Surface Water PCOC List 
'All values based on Tier II, secondary chronic values calculated using EPA guidelines 
unless otherwise noted (EPA 1993). 

'Calculated using the A-series pond's UCLg5 for hardness of 51,762 uglL. 
3chronic LEC 
4pH dependent standard, the value shown is for pH = 7.0 
Acute value 

WQS -water quality standard 
HBK 1995 - Higley and Kuperman (1995) 
ORNL 1994 - Oak Ridge National Laboratory(l994) 

. .  

5 

CWQS - Colorado Water Quality Standards 
IRIS - Integrated Risk Information System 
NA - no standard available 

I s:\eras\woman\SW_WQS,XLS\9/26/95 I 



Pond 1 Analyte 
A-I !Antimony 
A-1 /Chromium 

A-1 A-1 lCobalt ,Copper 

A-1 llron 
A-1 j Magnesium 
A-1 j Manganese 
A-1 1 Potassium 
A-1 /Silver 
A-1 /Sodium 
A-1 'Vanadium 
A-1 Zinc 
A-1  Aldrin 
A-  1 Aroclor- 1254 
A.  1 Aroclor- 1260 
A-  1 gamma-BHC (Lindane) 
A- 1 Heplachlor 
A-1 Americium-241 
A-1 'Gross alpha 
A-1 iGross beta 
A-1 : Plulonium-239/240 
A-I Radium-226 
A-1 I Radium-228 
A-1 'Strontium-89/90' I .  A-1 1 Uranium-233/234 
A-1 [uranium-235 
A-1 ! Uranium-238 
A-1 i 1,2,4-TrichIorobenzene 
A-1 !2-Methylnaphthalene 
A-1 Acenaphthene 
A-1 Anthracene 
A .  1 Benzo(a)anlhracene 
A. I Oenzo(a)pyrene 

Vater Quality Sediment Toxicity 
Stand@ Interim Sediment Quality Background Reference 
Source Quality Criteria' Benchmark UCLg: Value foc 

0.01 35 
0.0135 
0.0135 
0.0135 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.0135 
0.01 35 
0.0135 
0.01 35 
0.01 35 
0.0135 
0.01 35 
0.0135 
0.0135 
0.0135 
0.0135 
0.01 35 
0.0135 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.01 35 
0.0135 
0.01 35 
0.01 35 
0.0 135 
0 0135 

I 
I 
I 

I 
Group! Units 

- 

log 
& 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.61 
5 93 
7.02 
3.66 
4.23 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.16 
3.93 
3.76 
4.42 

'l 

i 
! I  ! .  

* i  

Attachment 2 
: Table 13 

Pond-Specific Sediment Toxicity Reference Values 

log K, 
Source 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 

K,SBC,93 
HBS,94 

I ., 

Water Qualit) 
Standard 

NA 
NA 
NA 

. NA i 
1 NA ' 

i NA , 

' NA 
' NA ! 

NA 
; NA . 
i 1.50 
; 0.014 

; NA 

~ NA 

. I  

HBS.95 ' 0.014 
HBS,96 : 0.080 
H&S,97 ' 0.0038 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K,SBC,93 
K,SBC,93 
HBS, 94 
HBS, 94 

5.6 HBS, 94 
6 HBS. 94 

574 K.SBC.93 

NA 
a NA 
I NA , 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

not available 
not available 

NA 
NA \ 
NA ' 

NA i 
NA 
NA . 
NA 
NA 
NA i 
NA 
NA 

AWQC 
AWQC 
AWQC 
AWQC 
AWQC 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

not available 
not available 

. ,  

NA . 

NAI 

not available, ' 
n,ot available 
not available: 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

I 

! 20000 , 
not available 
not available 
not available ' 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not availabl: 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 

L 

81 , 
- 
34 

30,000 
EN 
460 
EN 
1 

EN 

150 
- 

I 8.2495 1 
270.0000 : 

1979.0730 
4.9366 
0.8712 
46,000 
- 
- 

520,000 
380,000 
250,000 
6,700 
10,000 
10,000 
4,200 
- 
- 

1890.0000 
0.9942 

17779.5000 
14350.5000 

20.7726 

9.8 
6.9 
11.9 

10216 
1800 
275 
1143 
2.7 
401 
21.6 
71.9 
NA 
NA 
NA 
NA 
NA 
0.3 
28.1 
37.9 
0.94 
1 .o 
2.0 
0.28 
2.0 
0.07 
1.7 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 81 ' M inglkg 
M mglkg i 6.9 

! , 34 " M mglkg 

1 30000 

i 460 

: 2.7 
I 401 ' 21.6 
1 150 
: 8.24945063 
I 270 

1979.07296 
1 4.93655245 
' 0.871 19899 

I 1800 

j 1143 

46000 
28.1 
37.9 

520000 
380000 
250000 
6700 

M mglkg 
M mg/kg 
M mglkg 
M mglkg 
M mglkg 
M mglkg 
M mglkg 
M mglkg 
p , wlkg 
p , vg/kcl 
p w'kg 
p , 1Jglkg 
p 1JgIkg 
R pCilg 
R I pCilg 
R pCilg 
R pCilg 
R ~ pCi/g 
R pCilg 
R pCilg 

10000 ' R pCilg 
10000 I R pCilg 
4200 ' R pCilg 
NA , s C1gM 
NA s 1JgIkg 

' 1890 s P c l N  

17779 5 s w/kg 
14350 5 s IJS/kcl 

09942413 S pglkg 

20.77264 b IJylkg 



Mater Quality Sediment 
Standard Interim Sediment Quality 
Source Quality Criteria' 1 Benchmark 

Background 
UCL,,* 

Attach men t 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

- 

IO¶ 
K, 
6.89 
6.64 
2.26 
9.44 
2.18 
5.39 
9.04 
6.22 
4.05 

5 
3.7 

Toxicity 
Reference 

Value /Groupi Units 
293.42141 ' S pglkg 
165.002985 S pg/kg 
102.1944 S pg/kg 

1:3386E+10 ' S pglkg 
6.12992306 1 S pglkg 
9.2787997 S pglkg 

log K o c  

Source 
K.S&C .93 
K,S&C,93 
K,S&C,93 
H&S, 94 

K,S&C,93 
K,S&C,93 
HBS, 94 

K,S&C,93 
H&S, 94 
H&S, 94 

K,S&C,93 

Water Quality 
Standard 

0.0028 
0.0028 
41.60 
360.00 
3.00 

0.0028 
not available 

0.0028 
NA 

42.00 
0.0028 , 

Pond I Analyte 
A-1 ! Benzo(ghi)perylene 

t 
0.0135 
0.01 35 
0.01 35 
0.01 35 
0.0135 
0.0135 
0.01 35 
0.01 35 
0.01 35 
0.0135 
0.01 35 

CWQS 
S&M,94 

IRIS 
IRIS 

CWQS 
not available 

CWQS 
NA 

CWQS 
CWQS 

not available ! 165.0030 1 NA 
not available 1 102.1944 ' NA 

A- 1 
A- 1 
A- 1 
A- 1 
A- I 
A- 1 
A- 1 
A- 1 
A- 1 
A- 1 
A-  1 
A. 1 
A 1  
A t  
A .  1 
A - 1  
A- 1 
A- 1 
A- 1 
A- 1 
A- 1 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A - 2  
A 2  

~ Benzo(k)fluoranthene 
1 Benzoic acid 
i Bis(2-ethylhexy1)phthalate 
[Butyl benzyl phthalate I Chrysene 
IDi-N-octyl phthalate 
iDibenzo(ah)anthracene ' Dibenzofuran 
: Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanlhi ene 
PI lerlol 
F'yrene 
2-but anone 
4-Methyl-2-pentanone 
.Acetone 
,Benzene 
'Methylene chloride 
'Toluene i 
,Antimony 
,Chromium 
,Cobalt 
i Copper 
i Iron 
I Magnesium 
.Manganese 
Potassium 
Silver 
Sodium 
Val  lad i l l in 
ZII IC 

I 

I 

not available ' 13385551498.2 NA 
NA 
NA 

not available 
not available 
not available 
not available 
not available 

1020000 
not available 
not available 
not available 

123000 , 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
no1 available 

6.1299 
9.2788 

62.7324 

13770.0000 
0.1894 

- 

- 

NA NA s , PSIkS 
I 627323851 S pglkg NA 

NA I 13770 S pglkg 
NA I 0 18944877 S pglkg 

s P g M  NA c NA 

0.0135 ' 7.49 
3.24 
4.46 
1.43 
4.81 

1 168.131 7 WA 1168.13167 S pg/kg 
14545.3929 NA 1 14545.3929 S pglkg 
1660.5000 ' NA 1660.5 s PS/kS 

17698.5000 NA 1 7698.5 s w/kg 
930.1944 NA I 930.194428 S pglkg 

345.4595 ' 

0.0135 
0.01 35 
0.0135 
0.01 35 
0.01 35 
0.01 35 

H&S.  94 0.0028 
K,S&C,93 ' 2560.00 
K,S&C,93 0.0028 
K,S&C,93 20800.00 S&M,94 

S&M,94 
S&M,94 

IRIS 
CWQS 
AWQC 

NA 
NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.09 
0.79 
-0.24 
2.06 
1.28 
2.65 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 345.459471 V pylkg 
NA 13.6514133 ' V pglkg 
NA i 87.0065185 / V ' pg/kg 
NA j 8215.03916 1 V ' pglkg 
NA ~ 1.20901483 , V pg/kg 
NA 1 105.528999 ! V ' pglkg 

7.671500 I 7.6715 M mglkg 
I M mglkg 9.751100 1 81 , 

6.856400 1 6.8564 I M ~ mg/kg 
11.931600 34 ! M ' mglkg 

10216.219900/ -30000 M mglkg 
1800.036700 1 1800.0367 M mglkg 

M niglkg 274.733200 ! 460 
1143.054800 1143.0548 M iriy/kg 

2.742800 2.7428 M inglkg 
401.397500 401.3975 M niglkg 
21.598900 21.5989 M inyikg 
71.947800 150 M niglhg 

1 

. I  

13.6514 
87.0065 

8215.0392 
1.2090 

1 05.5290 
2' 
81 

34 
30,000 

EN 
460 
EN 
1 

EN 

150 

- 

- 

164.00 K,S&C,93 
H&S, 94 
H&S, 94 
H&S, 94 
H&S, 94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 35 
0.01 35 
0.0135 
0.01 35 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0 0259 
0 0259 

1 1200.00 
5300.00 

4.70 
17500.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Referelice Values 

Sediment Mater Quality 
Standard hlterim Sediment Quality 

Toxicity 
Background Reference 

Source Quality Criteria' Benchmark , UCLg: Value Group! Units 
K,SBC,93 
HBS,94 
H&S,95 
HBS,96 
HBS,97 - 

NA 
NA 
NA 

NA .. 

1.50 
0.014 
0.014 
0.080 
0.0038 

NA--  
NA 
NA 
NA 

- 

log 
K, 
2.61 
5.93 
7.02 
3.66 
4.23 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.16 
3.93 
3.76 
4.42 
5.6 
6 

5.74 

6.64 
2.26 
9.44 
2.18 
5.39 
9.04 
6.22 

- 

6.89 

Pond I Analyte 
A-2 'Aldrin 

foe 

0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 

A-2 
A-2 
A- 2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A.2 
A.2 
A 2  
A . 2  
A.2 
A-2 
A- 2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A-2 
A - 2  
A.2 

IAroclor-1254 
j Aroclor-1260 

/Heptachlor 
I Americium-241 
]Gross alpha 1 Gross beta 
1 Plutonium-239/240 ' Radium-226 
Radium-228 
Strontium-89/90 
Ur anium-233/2 34 
Uranium-235 
U I a n u  ni - 2 38 
1 2.4-Trichlorobenzene 
2-Melhylnaphthalene 
Acenaphthene 
Anthracene 

I Benzo(a)anthracene 
Benzo(a)pyrene 1 Benzo(b)fluoranthene I Benzo(ghi)perylene 
i Benzo(k)fluoranthene i Benzoic acid 
Bis(2-ethylhexy1)phthalate 
!Butyl benzyl phthalate 
! C hrysene 
' Di-N-octyl phthalate 
' Dibenzo(ah)ant hracene 
Dibenzofuran 
Fluoranthene 
Fltiorene 
Inileno( 1.2.3-cdbviene 

I igamma-BHC (Lindane) 

AWQC 
AWQC 
AWQC 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA 
. NA 

NA 
NA 

0.307400 
28.105000 
37.909400 
0.940500 
0.985300 
1.988300 
0.276600 
1.955900 
0.073500 
1.689500 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 , 518.0000 
not available 1 3796.8881 ! 

i 518 I P pglkg 
3796.8881 2 
9.47086729 
1.67141 14 

46000 
28.105 
37.9094 
520000 
380000 
250000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available. 
not available 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 

; 9.4709 
! 1.6714 
I 46,000 

520,000 
380,000 1 250,000 

! 6,700 
10,000 

' 10,000 
4,200 
- 
- 

3626.0000 
1.9075 

341 10.3000 
27531.7000 

39.8527 
562.9344 
316.5613 
196.061 8 

25680428429.9 
11.7604 
17.801 5 

120.3532 ' - 

6700 R pCiIg 
10000 : R pCi/g 
10000 R pCilg 

' 4200 ' R pCi/g 
NA s IJg/kg 
NA s w/kg 

NA 
NA 

K,S&C,93 
K,S&C,93 
H&S, 94 
HBS, 94 
HBS, 94 
HBS, 94 

K, SBC ,93 
K,SBC ,93 
K,SBC,93 
K,SBC,93 
HBS, 94 

K,SBC,93 
K,SBC,93 
HBS, 94 

K,SBC,93 
H&S, 94 

0.0259 3626 
j 1.90747035 
I 34110.3 
! 27531.7 

1 35:iE:z 
1 316.561282 
I I 196.061849 

2.568E+ 10 1 11.7603709 
I 17.8015491 
i NA 

120,353243 
NA 

264 18 
0.36346098 

i 

0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 
0.0259 

0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
41.60 
360.00 

3.00 
0.0028 

not available 
0.00 

CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
SBM,94 

IRIS 
IRIS 

CWQS 
not available 

CWQS 
NA NA 

42.00 CWQS 
0.0028 TWQS 

- 
26418.0000 0.0259 5 HBS.94 

0.0259 3.7 K,S&C.93 not available 0.3635 
not available 2241.0822 2241.0822 S pglkg 

5, 



PC 

I 8  ' 

8EE'GSPZOZ j 
CCLLS61E'Z ; 
8POL.09LS1 , 

L19CZ6'991 ! 

Z6COLL.199 1 
tZSGS't78Ll j 

P9S8.9 I 

SlL9'L j 

668P061'9Z , 

6.PS6EC 

L'S81E j 

0091C6 11 
OOP9S89 , 
001 ISL 6 ' 
OOSlL9L ; 

VN I 

VN I 

VN 
VN 

VN 
VN 
VN 
VN 

VN I 

OOL'9 
000'0sz 
000'08E 
000'0zS 
- 
- 

00069b 
6CPL.O 
SS LZ'P 

L186'6891 
0099~OEZ 

PPPO'L 
OS 1 

N3 
1 

N 3  
09P 
N 3  

000'OE 
PC 

-18 
Z 

18EE'6SPZOZ 
S61CZ 

8POL'09LS 1 
9CZ6'99 1 
SO6 1'91 
tOLL'Z99 

0006'PS6€C 
ZS6S't8L 1 
OOOL'S8 CE 

--- 

- 

i 
i 
I 

i 

I 
I 

! 
I i 
i 

I 
1 
j 

; 

! 

! 
i 

I 

VN 
VN 
VN 
VN 
VN 
VN 
VN 

3OMV 
3DMV 
3DMV 
3DMV 
3 D M V  

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

3DMV 
SDM3 
siut 

P6'vUBS 
P6'vUBS 
P6'VV8S 
SDM3 

SlUl 
S D M 3  

VN 
VN 
VN 
VN 
VN 
VN 
VN 

8E00'0 
080.0 
P10'0 
PLO'O 
OS' 1 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

00'00SL 1 
Of 'P 

00'00ES 
oo'ooz 1 1 

O O ' t 9  1 
00'00802 
8200'0 

00'09SZ 
8200'0 

VN 
VN 
VN 
VN 
VN 
VN 
VN 

L6'SBH 
96'SBH 
S6'S8H 
t6'SBH 

E6'38S'Y 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

I VN 1 t6 'SBH 
P6 'S8H 
P6 'S8H 
t 6  'SBH 

E6'38S'Y 
E6'38S'Y 
E6'38S'Y 
E6'38S'X 

, t6'SBH 

VN 
VN 
VN 
VN 
VN 
VN 
VN 

EZ'P 
99's 
ZO'L 
E 6 3  
19.1 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

S9'Z 
81' 1 
90'2 
PZ'O- 
6L'O 
60'0 
18'P 
EP' 1 
9P't 

I 

CSL i o  0 
C S I  i o  0 
Es 1 10-0 
ES 110'0 
ES110'0 
ES 1 10'0 
ES 110'0 
ES 110'0 
ES 1 10'0 
es 1 10'0 
ES110'0 
ES 1 10'0 
CSC 10'0 
ES 1 10'0 
CS 1 10'0 
ES 1 10'0 
ES 110'0 
CS 110'0 
E S l  LO 0 
cs1100 
C S  1 10'0 
ESL LO 0 
ES 110'0 
E5 1 10'0 
6SZO'O 
6SZO'O 
6SZO'O 
6SZO'O 
6SZO'O 
6920'0 
6SZO'O 
69ZO'O 
6SZO'O 
6SZO'O 
9 

(: v 
1: v 
c-v  
E-v 
E-v 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
E-V 
c -V 
c-v 
r v  
C V  
c v 
E-V  
C-v 
E-V 
Z-V 
z-v 
z-v 
z-v  
z -v  
Z-V 
2-v  
Z-V 
z-v 



Water Quality 
Standard interim Sediment 
Source Quality Criteria' 

Sediment 
Quality Background 

Benchmark UCL$ 

0.01 153 6.22 K,S&C,93 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

- 

log 
Koc 
NA 
NA 
NA 
3.16 
3.93 
-3.76 
4.42 
5.6 
6 

5.74 
6.89 
6.64 

- 
Water Quality 

Standard 
Reference 

10000 ! R pCilg 
foe 

0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01-1 53 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 

Pond Analyte 
A-3 I Uranium-2331234 NA 

NA 
NA 

K,SBC,93 
K,S&C,93 
H&S. 94 
H&S. 94 
HAS, 94 
HBS, 94 

K,S&C,93 
K,S&C,93 
K, S&C ,93 

NA 
A-3 
A-3 
A-3 
A-3 
A-3 
A- 3 
A-3 
A-3 
A-3 
A-3 
A.3 
A 3  
A 3  
A J  
A 3  
A .3  
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A-3 
A - 3  
A.4 
A - 4  

not available i 10,000 
not available ' j 4,200 ' 
not available - 

0.073500 
1.689500 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.671 500 
9.751 100 

' R pCilg 

, NA j S pglkg 
f ' .  NA ' S pglkg 

0.84900842 S pglkg 
4 15182.376 S pglkg i 12254.264 S pglkg 
' 17.7383001 S pglkg 
I 250.560149 i S pgtkg 
1 140.900326 I S pglkg 
j 87.2664478 S pglkg 
j 1.143E+10 S pglkg 

5.23450022 S pglkg 
' 7.92340763 S pglkg 
I NA 

' 10000 4200 , ! R pCilg 

: 1613.92 s P9lk9 

I Uranium-235 
\ uranium-238 
~1,2,4-TrichIorobenzene 
12-Methylnaphthalene 
I Acenaphthene 
!Anthracene 
~ Benzo(a)anthracene 
I Benzo(a)pyrene 
\ Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Uenzoic acid 
Uis~2.elhylhexyl)phlhalale 
E h i y l  benzyl phthalale 
Chi  y sene 
Dt.N-octyl phlhalale 
Dibenzo(ah)anthracene 

, Dibenzofuran 
\ Fluoranthene 
1 Fluorene 
! Indeno(l,2,3-cd)pyrene I 
~ Naphthalene 
' Phenanthrene 
!Phenol 
i Pyrene 
12-Butanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Melhylene chloride 
Toluene 
Antimony 

NA 
not available 
not available 

74.00 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 

NA 
not available 
not available 

S&M,94 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 

not available 
140000 

not available 
131 7000 
1063000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 
not available 
not available 

123000 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

- 
1613.9200 

0.8490 
15182.3760 
12254.2640 

17.7383 
250.5601 
140.9003 
87.2664 / 

11430269457.1 1 
5.2345 I 
7.9234 

53.5688 

11758.5600 
0.1618 

997.4979 
12420.6881 
141 7.9440 
794.3171 

151 13.2080 
294.9968 
11.6573 
74.2971 

701 5.0349 
1.0324 

901 13.9479 
2 

- 

- 

0.01 153 
0.01 153 
0 01 153 
001153 
0 01 153 
0.01 153 

2.26 K.SBC.93 41.60 SBM,94 
IRIS 
IRIS 

CWQS 
not available 

9.44 HBS, 94 
2.18 K,S&C.93 
5.39 K.SBC.93 
9.04 HBS. 94 

360.00 
3.00 

0.0028 
not available 

CWQS 
NA 

CWQS 
CWQS 
CWQS 
AWQC 
CWQS 

IRIS 
CWQS 
SBM,94 
S&M,94 
SBM,94 

0.0028 
NA 

42.00 
0.0028 
0.0028 

620 
0.0028 
2560.00 
0.0028 

20800.00 
164.00 

1 1200.00 

8 53.56881 
i NA 

i 0.16177522 
' 997.497921 
1 12420.6881 

14 1 7.944 
794.3 1 7 1 38 
151 13,208 

294.996799 
11.6572958 
74.2971 21 9 
7015.03492 
1.0324091 

11758.56 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 153 
0.01 119 
001119 

4.05 
5 

3.7 
7.49 
3.24 
4.46 
1.43 
4.81 
0.09 
0.79 
-0.24 
2.06 
1.28 
2.65 
NA 
NA 

H&S, 94 
H&S, 94 

K,S&C.93 
K,SBC,93 
H&S, 94 
HBS, 94 

K,SBC,93 
K,S&C,93 
K,S&C,93 
K,SBC,93 
H&S, 94 
HBS, 94 5300.00 IRIS 
H&S, 94 4.70 CWQS 
HBS, 94 17500.00 AWQC 
NA NA NA 

90113,9479 V pglkg 
7.6715 M mglky ~ 

not available 81 NA 



Analyte 
A-4 ;Cobalt 
A-4 [Copper 
A-4 !Iron 
A-4 Magnesium 
A-4 1 Manganese 
A-4 ;Potassium 
A-4 /Silver 
A-4 'Sodium 
A-4 !Vanadium 

A-4 'Aldrin 
A-4 Aroclor- 1254 

A 4 ysirinia-BHC (Lindane) 
k 4 Heplachloi 

A.4 Gloss alpha 
A-4 Gross beta 
A-4 Plutonium-239/240 
A-4 , iRadium-226 
A-4 Radium-228 
A-4 Strontium-89l90 
A-4 1 Uranium-2331234 
A-4 1 Uranium-235 
A-4 Uranium-238 
A-4 : 1,2,4-Trichlorobenzene 
A-4 i2-Methylnaphthalene 
A-4 ' Acenaphthene 
A-4 'Anthracene 
A-4 'Benzo(a)anthracene 
A-4 Benzo(a)pyrene 
A-4  Benzo(b)fluoranthene 
A - 4  Ut?nzo(yhi)peiylene 
A 4, Ilt:liro(k)fluoraiithene 

A-4 jzinc 

A 4 AlCXlor- 1260 

A 4 A111e11ci~111-241 

Nater Quality 
Standard Interim Sediment 
Source Quality Criteria' foc 

0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 

Sediment 
Quality 

Benchmark 

- 

log 
K, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.61 
5 93 

Background 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Toxicity 
Reference log Koc 

Source 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K,S&C,93 
H&S,94 

001119 702 HBS.95 
0.011 19 3.66 
0.01119 4 23 
0.01119 NA 
0.01119 NA 
0.01119 , NA 
0.01119 NA 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 

NA 
NA 
NA 
NA 
NA 
NA 
3.16 
3.93 
3.76 
4.42 
5.6 
6 

HKS,96 
H&S,97 

NA 
NA 
NA , 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

K,S&C,93 
K,S&C,93 
H8S, 94 
H&S, 94 
HBS, 94 
H&S, 94 

Water Quality 
Standard 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.50 

0.014 
0.014 
0 080 
0.0038 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

not available 
not available 

74.00 
0.0028 
0.0028 
0.0028 

0.01119 574 K,S&C,93 00028 
001119 689 K,SBC.93 00028 
001119 664 K,SBC.93 00028 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AWQC 
AWQC 
AWQC 
AWQC 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

not available 
not available 

SBM,94 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 

Pdgc C ol 23 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

20000 

34 
30,000 

EN 

I EN 

! 
I EN 

I 150 1 68397 
, 2238600 

I 460 

I 1 

I - 

, 
I 

U C L ~ ~ *  I Value l ~ r o u p ~  Unit: 
6.856400 6.8564 ' M mglk! 

M mglk! 
102 16.2 19900 30000 M mglk! 
1800.036700 j 1800.0367 

11.931600 34 

274.733200 1 460 
1143.054800 1143.0548 

2.742800 1 2.7428 
401.397500 1 401.3975 
2 1.398900 1 2 1 5989 
71.947800 [ 150 

NA I 6.83971117 
NA j 223.86 

not available 1640 8714 NA I 164087138 
not available 4 0930 NA 4 09295049 
not available 0 7223 NA 0 72232077 
not available 46,000 0 307400 46000 
not available - 28 105000 28 105 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 
not available 
not available 

- 
i 520,000 
1 380,000 
! 250.000 
1 6,700 
/ 10,000 
i 10,000 
1 4,200 I 
! 
1 1567 0200 
1 08243 

I - 
- 

I 14741 1810 
1 1898 1590 

17 2228 
243 2790 
136 8058 

37 909400 
~ 0940500 

0 985300 
1 988300 

{ 0276600 
1 1955900 

I 1689500 
i NA : NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 0073500 

; 37.9094 ' R pcily 
! 520000 R pCi/g 
! 380000 ' R pCilg 
: 250000 ' R pCilg 

6700 I R pCilg 
i IOOOO R . ' pcilg 
i ioooo j R ' pci/g 
: 4200 ! R pCilg 

1 NA s , w l k g  : NA S ' pglkg 

0.82433651 S pglkg 
: 14741.181 S pylky 

11898.159 S pglkg 
17.2228308 S pglkg 
243.278951 s pylkg 
136.805808 S pylkg 

1567.02 s IJg/kg 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Water Quality 
log &,= Water Quality Standard Interim Sediment 
Source 1 Standard 1 Source Quality Criteria' 

I I I I I 
Sediment 1 I Toxicity 

Benchmark Value 
Quality 1 Ba:::r;nd Reference 

foc 

0.01119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 
0.01 119 

0.00862 

0.00862 
0.00862 
0.00862 

0.00862 
0.00862 

0.00862 

0.00862 

0.00862 

Pond I Analyte 
A-4 I Benzoic acid 

- 
2.26 

360.00 
3.00 

0.0028 
not available 

NA 
42.00 

0.0028 

.0.0028 

0.0028 

IRIS 
IRIS 

CWQS 
not available 

CWQS 
NA 

CWQS 
CWQS 
CWQS 
AWQC 
CWQS 

IRIS 
CWQS 
SBM.94 
S&M,94 
S&M,94 

IRIS 
CWQS 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 

AWQC 

not available 11098109475.5 NA 11.1098E+10 A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
A.4 
A.4 
A 4  
A 4  

A.4 
A-4 
A-4 
A-4 
A-4 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A- 5 
A-5 
A - 5  

! Bis(2-ethylhexy1)phthalate 
'Butyl benzyl phthalate 
1 C hrysene 
1 Di-N-octyl phthalate 
1 Dibenzo(ah)anthracene 
I Dibenzofuran 
I Fluoranthene 
I Fluorene 
'lndeno(l,2,3-cd)pyrene '. 

Naphthalene 
Phenanthrene 
F'I ie no1 
Pyrene 
2.Uutanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
'Methylene chloride 
;Toluene 
:Antimony 
;Chromium 
/Cobalt 
I Copper 
I Iron 
I Magnesium 
j Manganese 
i Potassium 
I Silver 
Sodium 
Vanadium 
Zinc 
Aldrin 

9.44 

5.39 
9.04 
6.22 
4.05 

5 
3.7 

7.49 
3.24 

2.18 
HBS, 94 

K,S&C.93 
K,S&C,93 
HBS, 94 

K,S&C ;93 
H&S, 94 
H&S. 94 

K,SBC,93 
K,S&C,93 

not available , 
not available ~ 

not available 
not available I 
not available : 

1020000 , j 
not available 
not available 
not available 

123000 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available ' 

not available 
20000 

5.0824 .. NA I 5.08238732 
7.6932 NA 7.69315593 

1 - NA I NA 
52.0121 ' NA 52.0121175 S pglkg 

NA NA S pglkg 
NA , 11416.86 S pglkg 

: NA 1 0.15707408 S pglkg 
NA 968.51095 S pglkg 

1 NA ! 12059.7469 ' S ' pglkg 

i NA 771.234536 ' S ' pglkg 
! NA ' 14674.023 S pglkg 

NA 286.424286 V pglkg 
NA ' 11.3185385 ' V pglkg 

72.1380712 , V pglkg 
6811.18025 ' V pglkg 

! NA I i 1376.739 ' S ' pglkg 

i 

11416.8600 
0.1571 

968.6 1 09 
12059.7469 
1376.7390 
771.2345 

14674.0230 
286.424 3 
11.3185 

H&S,94 , 620 
4.46 ' HBS, 94 ' 0.0028 

K,S&C.93 2560.00 1.43 
4.81 
0.09 
0.79 
-0.24 
2.06 
1.28 
2.65 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K,S&C,93 0.0028 
K,S&C,93 
K,S&C,93 ' 
HBS, 94 
HBS. 94 
HBS, 94 
H&S, 94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20800.00 
164.00 

11200.00 
5300.00 

4.70 
17500.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

72.1381 NA 
6811.1802 : NA 

1.0024 i NA 
87495.2653 I NA 

I 
I 
I I 
I 
I 
/ 
i 
I 
I 

i 

1.00240763 I V pglkg 
87495.2653 4 V pglkg 

7.6715 
81 1 M , mglkg 

6.8564 , M : tnglkg 
34 M mglkg 

i "lgIkg 
2 
81 

34 
30,000 

EN 
460 
EN 
1 

EN 

- 

- 

7.671500 
9.751 100 
6.856400 
11.931600 

10216.2199001 30000 M 'mglkg 
1800.036700 i 1800.0367 , M mglkg 
274.733200 460 ' M mglkg 
1143.054800 ! 1143.0548 ' M mglkg 

M mglkg 2.742800 , ; 2.7428 
401.397500' 401.3975 M mglkg 
21.598900 21 5989 M mglkg 

' 0.00862 j NA 
0.00862 NA 
0.00862 NA 
0.00862 2.61 

: 0.00862 5.93 

I 

NA ' NA 
NA NA 

K.SBC.93 1.50 
HBS.94 0.014 

150 71.947800 150 M niglkg 
5.2674 NA 5.26742699 P pglkg 

172 4000 NA 
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Pond-Specific Sediment Toxicity Reference Values 
- 

log 
K, 
7.02 
3.66 
4.23 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 

Pond I Analyte 
A-5 :Aroclor-1260 

Water Quality log K, 
Source 
H&S,95 
HBS.96 
HBS,97 

NA 
NA 
NA 
NA 
NA 
NA 
WA 
NA 

Standard I Source Quality Criteria' I Benchmark UCLgS2 I Value /Group: Unit: 
0.014 AWQC not available 1263.6747 ' NA 1263.67473 ' P 

f, 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 

, 000862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 
0 00862 

not available 3.1521 
not available 0.5563 
not available 46,000 
not available - 
not available j - 
not available j 520,000 
not available 1 380,000 
not available i 250.000 
not available i 6,700 
not available 1 10,000 

NA 
NA 

0.307400 
28.105000 
37 .go9400 
0.940500 
0.985300 
1.988300 
0.276600 
1.955900 
0.073500 
1.689500 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.15208016 ' P 
0.55627669 P 

46000. ' ' R  
28.105 R 

I 37.9094 ' R 
; 520000 . R 
i 380000 R 
: 250000 R 
i 6700 R 

10000 R 
' -10000 ' R 

4200 R 
NA S 
NA S 

1206.8 S 
0.63484148 S 

' 11352.54 S 
j 9163.06 ~ S 
/ 13.2637185 i S 
I 187.355004 ' S 
j 105.357461 , S 
: 65.253017 S 
8546922512 S 

A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A.5 
A - 5  
A 5  
A.5 
A - 5  
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A.5 
A 5  

igamma-BHC (Lindane) 
'Heptachlor 
I Americium-241 
:Gross alpha 
;Gross beta 
I Plutonium-239/240 
i Radium-226 
I Radium-228 
i Slrontium-89/90 
Uranium-2331234 
Uranium-235 
U I ani u m - 2 38 
1.2,4-lr1chlorobenzene 
2-Methylnaphthalene 
Aceiiaphlhene 
Anthracene 
Benzo(a)anthracene 

! Benzo(a)pyrene 
i Benzo(b)fluoranthene 
1 Benzo(ghi)perylene 
.; Benzo(k)fluoranthene 
!Benzoic acid 
1 Bis(2-ethylhexy1)phthalate 
;Butyl benzyl phthalate 
iChrysene 
j Di-N-octyl phthalate 
j Dibenzo(ah)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indene( 1.2.3-cd)pyrene 
N a I! h I t I a le ii e 

i 

I 

! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA , NA 
NA NA 

not available 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 

j 10,000 ' 

4,200 I 

- 
- 

1206.8000 
0.6348 , 

I 11352.5400 ! 

1 13.2637 

1 105.3575 , 
! 65.2530 ! 
! 8546922512.2 i 

1 9163.0600 I 

i 187.3550 I 

NA 
3.16 
3.93 
3.76 
4.42 
5.6 
6 

5.74 
6.89 
6.64 
2.26 
9.44 
2.18 
5.39 
9.04 
6.22 
4.05 

5 
3.7 
7 49 
3.24 

K,SBC,93 not available 
K,S&C,93 not available 
HBS. 94 74.00 
HBS. 94 , 0.0028 

no1 available 
not available 

S&M,94 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
S&M,94 

IRIS 
IRIS 

CWQS 

HBS, 94 
HBS. 94 

K,S&C,93 
K,SBC,93 
K,S&C,93 
K,S&C,93 
HBS, 94 

K,S&C,93 
K,S&C.93 
HBS, 94 

K,SBC,93 
HBS, 94 
H&S, 94 ' 

K,S&C,93 
K,S&C,93 
H&S, 94 

0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
41.60 
360.00 
3.00 

0.0028 
391406939 S 3 9141 ! NA 

59247 [ NA 1 592468544 , S 
1 S NA 1 NA 

40 0558 NA 400557896 I S 
NA NA S 
NA 8792 4 S 

0 12096655 S NA 

- 

- 
8792 4000 

0 1210 

not available ! not available 
I 0.00 ! CWQS 

NA ; NA 
42.00 ~ CWQS 
0.0028 CWQS 
0.0028 CWQS 

620 AWQC 
745.873706, S 

NA 9287.50275 S 
not available 745.8737 NA 
not available 9287.5027 

I'aye H 01 23 



Water Quality 
Standard 

Water Quality 
Standard Interim Sedhenl 
Source Quality Criteria' 

'4.81 
0.09 
0.79 

2.06 
1.28 
2.65 
NA 
NA 
NA 

-0.24 

K,SBC,93 
K,SBC,93 
K.SBC,93 

HBS, 94 
H&S,94 
HBS, 94 

NA 
NA 

, NA 

HBS, 94 

Toluene 
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Table 13 

Pond-Specific Sediment Toxicity Reference Values 

~ 

1 
i 

Group! Units 
I 

j Sediment 
Quality 

Benchmark 

Toxicity 
Reference 

Value 
Background 

UCL962 foc 

0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

0.023 
0.023 
0.023 
0.023 
0.023 

'.. 0.023 
! 0.023 

0.023 
0.023 
0.023 i 

: 0.023 
0.023 
0.023 

i 0.023 

Pond , Analy te 
A-5 Phenanthrene 0.0028 

2560.00 
0.00 

20800.00 
164.00 

5300.00 
4.70 

17500.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.50 

0.014 
0.014 
0.080 
0.0038 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11200.00 

I CWQS 
IRIS 

cwds 
SBM,94 
SBM,94 
SBM.94 

IRIS 
CWQS 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AWQC 
AWQC 
AWQC ' 
AWQC 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

123000 ! 1060.2600 ' NA i 1060.26 ~ S pglkg 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
A-5 
B- 1 
8- 1 
E- 1 
8- 1 
8.1 
6- 1 
6- 1 
6- 1 
B- 1 
B- 1 
6-1 
B- 1 
B- 1 
B-1 
B- 1 
B- 1 
B- 1 
6- 1 
8- 1 
B- 1 
B-1 
6-1 
E- 1 
0-1 

not available 
1311000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 

593.9464 NA ' 593.946368 ' S pglky 
11300.8200 NA ' 11300.82 S pglkg 
220.5823 , NA i- 220.58227 
.8.7167. I NA 8.71668022 
55.5553 I NA 1 55.5552733 

5245.4546 j NA I 5245.45464 
0.7720 .. 1 NA i.O.77197836 

67382.2199 I NA I 67382.2199 
2 i 7.671500 j 7.6715 

not available 81 ' 9.751100 81 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

20000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

; - 
34 i 

I 30,000 
EN 

i 460 
EN i :N 
- I 150 

14.0546 1 460.0000 
1 ,3371.7539 
j 8.4104 
j 1.4843 
1 46,000 

- 
- i 

I 
520,000 
380,000 
250,000 
6,700 
10,000 

6.856400 1 
11.931600 [ 

1021 6.2 19900' 
1800.036700 
274.733200 
1143.054800 ' 

6.8564 M mglkg 
34 M niglkg 

30000 I M mglkg 
800.0367 M mglkg 

460 M rnglkg NA 
NA 
NA 
NA 
NA 
NA 

K,S&C,93 
HBS,94 
HBS,95 
HBS,96 
HBS,97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
143.0548 NA 

NA 
NA 
NA 
NA 

2.61 
5.93 
7.02 
3.66 
4.23 
NA 
NA 
NA 
NA 
NA 

2.742800 
401.397500 
2 1.598900 
71.947800 

NA 
NA 
NA 
NA 
NA 

0.307400 
' 28.105000 

3 7.909400 
0.940500 
0.985300 
1.988300 
0.2 76600 
1955900 

2.7428 
401.3975 
21.5989 

150 
14.05461 96 

460 
3371.75392 
8.41042269 
1.48426495 

46000 
28.105 
37.9094 
520000 
380000 
250000 
6700 

0.023 NA 
0.023 NA 
0.023 NA 
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Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Water Quality 
Standard 

i 
I 
i 

Pond I Analyte 
6-1 'Uranium-235 

Sediment Toxicity 

Source Quality Criteria' Benchmark UCL&* Value 
Standard Interim Sediment Quality Background Reference i Water Quality 

B- 1 
B- 1 
8- 1 
6-1 
B- 1 
6- 1 
B- 1 
B-1 
6- 1 

3.16 I K,S&C,93 , 3.93 1 K.S&C,93 
3.76 I H&S, 94 
4.42 I H&S, 94 
5.6 i H&S, 94 

B- 1 
6- 1 
6- 1 
B- 1 
6- 1 
B-1 
B- 1 
6- 1 
6- 1 
B-1 
6- 1 
6- 1 
B-1 
6-1 
8-2 
8-2 
f l -2  

1 5 3.7 
7.49 
3.24 
4.46 
1.43 

Uranium-238 
! 1,2,4-TrichIorobenzene 
1 2-Methylnaphthalene 
i Acenaphthene 
j Anthracene 
' Benzo(a)anthracene 
1 Benzo(a)pyrene 
! Benzo(b)fluoranthene 
i Benzo(ghi)perylene 
Benzo( k)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
01-N-oclyl phthalate 
Dibenzo(ah)anlhracene 
Dibenzofuran 

. Fluoranthene i 

. Fluorene 
j Indeno( 1,2,3-cd)pyrene 
j Naphthalene 
;Phenanthrene 
1 Phenol 
Pyrene 
2-Butanone 
:4-MethyC2-pentanone 
Acetone 
Benzene 
Methylene chloride 
To I u e n e 
Ant I mon y 
C I) I 01 ni u m 
Coball 

I 
i 

HBS.94 
K,S&C,93 
K,S&C,93 
H&S, 94 
H&S, 94 

K,S&C,93 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0 023 
0 023 
0 023 

I I I I 

NA NA 
not available not available 
not available not available 

74.00 1 S&M,94 
0.0028 1 , CWQS 

CWQS 
o'oo28 0.0028 1 CWQS. 

CWQS 
o.oo28 0.0028 1 CWQS 
0.0028 I CWQS 
41.60 SBM.94 . 

360.00 IRIS 
3.00 IRIS 

0.0028 CWQS 
0.023 9.04 H&S, 94 not available 
0.023 6.22 K,S&C,93 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

0.00 
NA 

42.00 
0.0028 
0.0028 

620 
0.0028 
2560.00 
0.0028 

20800.00 
164.00 

1 1200.00 
5300.00 

4.70 
17500.00 

not available 
CWQS 

NA 
CWQS 
CWQS 
CWQS 
AWQC 
CWQS 

IRIS 
CWQS 
SBM ,94 
S&M,94 
S&M,94 

IRIS 
CWQS 
AWQC 

003786 NA NA NA NA 
003786 NA NA NA NA 
003786 NA NA NA NA 

not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 
not available 
not available 

123000 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 

4,200 
- 
- 

s 3220.0000 

j 30291.0000 
i 24449.0000 ~ 

i 35.3904 j 
j 499.9031 j 
' 281.1162 j 

174.1090 
22805013663.6 

10.4436 
15.8083 ' 
106.8774 

23460.0000 
0.3228 

1990.1503 
24781.0398 
2829.0000 
1584.7757 

' 1.6939 

- 

- 

30153.0000 : 

58815606 ; 
148.2333 ~ 

13995.9926 j 

179790.1458 ' 

23.2580 

2.0598 

not available 2 
81 not available 

not available - 

1.689500 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.671 500 
9 751 100 
6.856400 

4200 
NA 
NA 

3220 
1.69389259 

30291 
24449 

I 
I 
i 

1 
Group, Units 
R pCi/g 
R 
S 
S 
S 
S 
S 
S 

j 35.3904323 S ' 499.903 1 4 3 
! 281.116196 

174.108978 
: 2.2805E+10 

10.4435726 
15.8083254 

NA 
106.877397 

I NA 
j 23460 
1 0.32276458 
1 1990.15026 
I 24781.0398 
! ' 2829 
I 1584.77569 
' 30153 
i 588.56058 
: 23.2579635 

148.233328 
13995.9926 
2.05980304 
179790.146 

I 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
V 
V 
V 
V 
V 
V 

7.671 5 M 
81 M 

6.8564 M 
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NA ' NA 
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- 

log 
Koc - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
2.61 
5.93 
7.02 
3 66 
4 23 
NA 
NA 
NA 

1 
1 

Source Quality Criteria' I Benchmark I UCLgsz 1 Value IGroupj Units 
NA not available ! 34 i 11.931600 I 34 ! M mglkg 

Toxicity 
Reference Background 

foc 

0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.50 

0.014 
0.014 
0.080 
0.0038 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

not available 
not available 

74.00 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0 0028 
41 60 

NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 

AWQC 
AWQC 
AWQC 
AWQC 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

not available 
not available 

SBM.94 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 

8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8 . 2  
€ 3 2  

2 
H 2  
8.2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
B-2 
8-2 
8-2 
8-2 

' Iron 
i Magnesium 
' Manganese 
Potassium 

!Silver 
1 Sodium 
'Vanadium 
izinc 
\Aldrin 
Aroclor-1254 
Aroclor-1260 
ganma-BHC (Lindane) 
tieplachlor 
Americium-241 
Gross alpha 
Gross beta 
Plutonium-2391240 

, Radium-226 
! Radium-228 
; Strontium-89/90 
I uranium-2331234 ' Uranium-235 1 Uranium-238 
~1,2,4-Trichlorobenzene 
i 2-Methylnaphthalene 
i Acenaphthene 
'Anthracene 
~ Benzo(a)anthracene 
' Benzo(a)pyrene 
Benzo( b)fluoranlhene 
Benzo(g hi)perylene 
Benzo(k)fluoranlhene 

i 
NA 
NA 
NA 
NA 

K,S&C ,93 
H&S,94 
HBS,95 ! 

H&S,96 - 
HKS,97 

NA 
NA 
NA 

not available 30,000 ' 10216.219900/ 30000 ! M rnglkg 
not available EN ' 1800.036700 I 1800.0367 ' M mglky 
not available 460 ' 274.733200 460 j M ' mg/kS 
not available' 
not available 
not available 
not available 
not available 
not available 

20000 
not available 
not available 
not available 
not available 

EN 
1 

EN i 
i 

150 .I 23.1351 
757.2000 1 5550.2002 

' 13.8443 
2.4432 
46,000 

, 
I 

- 

8 

[ 1143.054800 
1 2.742800 
1 401.397500 
! 21.598900 
I 71.947800 
I 
I NA 
j NA 

NA 
j NA 
j NA 

0.307400 

. 1143.0548 
2.7428 

401.3975 
2 1 5989 

150 
23.1 35126 

757.2 

M mglkg 
M mglkg 
M rnglkc 
M mglkg 
M mglkg 
P pglkg 
P pglkg 

5550.20016 P , pglkg 
13.8442871 , P pglkg 
2.44322918 P pglkg 

46000 R pCilg 
not available , - ' 28. 105000 28.105 

37.9094 
520000 
380000 
250000 
6700 
10000 
10000 
4200 
NA 

R pCilg 
R pCilg 
R pCilg 
R pCilg 
R pCi1g 
R pCily 
R ' pcilg 
R I pCilg 
R pCilg 
S : pglkg 

not available - 37.909400 
0.940500 
0.985300 
1.988300 
0.276600 
1.955900 
0.073500 
1.689500 

NA 

0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 

520,000 
380,000 
250,000 
6,700 
10,000 
10,000 
4,200 
- 
- 

NA 
NA 
NA 
NA 
NA 
NA 
3.16 
3.93 
3.76 
4.42 
5.6 
6 

5.74 
6 89 
6 64 
2 26 

NA 
NA 
NA 

NA 
NA 

K,SBC,93 
K,SBC,93 
HBS, 94 
HBS, 94 
HBS,  94 
HBS, 94 

K,S&C,93 
K,S&C,93 ' 
K,SBC,93 
K,S&C,93 

.NA 

NA 1 NA 
5300.4000 NA I 5300.4 ' s , p9/kg 

2.7883 NA 2.78829449 S pglkg 
49861.6200 NA 49861.62 S pglkg 
40245.1800 NA I 40245.18 S pglkg 

58.2557 ' NA 58255729 S pylkg 
not available I 822.8840 NA 822.884043 S pglkg 
not available 462.74 1 7 NA 462.741703 S pglky 
not available 286.599 , NA 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Nater Quality 
Standard hlterim Sediment 
Source Quality Criteria' Pond I Analyte 

8-2 IBis(2-ethylhexy1)phthalate 

Sediment Toxicity 
Quality Background Reference 

Benchmark I UCLg5' Value Group; Units 

8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
8-2 
13-2 
u.2 
u z  
0.2 
8 - 2  
8-2 
8-2 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
0-3 
8-3 
8-3 
u-3  

j Butyl benzyl phthalate 
iChrysene 
j Di-N-octyl phthalate I Dibenzo(ah)anthracene , Dibenzofuran 
Fluoranthene 

\Fluorene 
1 Indeno( 1,2,3-cd)pyrene 
:Naphthalene 
Phenanthrene 
Phenol 
Pyieiie 
2 . OU t an one 
4-Melliyl-2-penlanone 
Acetone 
Benzene 
Methylene chloride 
Toluene 
/Antimony 
\Chromium 
/Cobalt 
j Copper 

' 1 Iron 
/Magnesium 
1 Manganese 
j Potassium 
I Silver 
!Sodium 
'Vanadium 
Zinc 
Aldrin 
Aioclor-1254 
AIOCIOI - 1260 ' 

t 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0.03786 
0 03786 
0 03786 
0 03786 
0 03786 
0 03786 
0.03786 
0.03786 
0.03786 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01 805 
0.01805 
0.01 805 
0 01805 
0.01 805 

log 
K, - 
9.44 
2.18 
5.39 
9.04 
6.22 
4.05 

5 
3.7 
7.49 
3.24 
4.46 
1.43 
4.81 
0.09 
0.79 
-0.24 
2.06 
1.28 
2.65 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

log K, 
Source 
H&S, 94 
K,S&C,93 
K.S&C,93 
H&S, 94 

K,S&C.93 
H&S, 94 
H&S, 94 

K,S&C,93 
K,S&C,93 
H&S, 94 
H&S, 94 
K, S&C .93 
K,S&C,93 
K,S&C,93 
K,S&C,93 
HBS, 94 
H&S, 94 
H&S, 94 
H&S, 94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA ' NA 
NA NA 

0.01805 2 61 K,S&C.93 
0.01805 5.93 H&S,94 
001805 7.02 HBS.95 

Water Quality 
Standard 

360 00 
3 00 

0 0028 
not available 

0 0028 
NA 

42 0 
0 0028 
0 0028 

620 
0 0028 
2560 00 
0 0028 

20800 00 
164 00 

11200 00 
5300 00 

4 70 
17500 00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.50 

0.014 
0.014 

IRIS 
CWQS 

not available 
CWQS 

NA 
CWQS 
CWQS 
CWQS 
AWQC 
CWQS 

IRIS 
CWQS 
S&M,94 
SBM.94 
SBM.94 

IRIS 
CWQS 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AWQC 
AWQC 
AWQC 

not available 
not available 
not available 
not available . 

not available 
1020000 

not available 
not available 
not available 

123000 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

' 17.1910 
: 26.0219 

! 175.9295 

, 38617.2000 

i 3275.9604 
i / 40791.7464 
j 4656.7800 
! ,2608.6786 

49634.4600 
968.8219 
38.2846 

244.0049 
23038.6209 

3.3906 
295950.2 140 

2 
81 

34 
30,000 

EN 
' 460 

EN 
1 

EN 

150 

- 

- I 

I 

0.5313 

- 

- 

not available 11.0317 
20000 ' 361.0600 

not available 2646.5336 

NA 17.1910287 : S pglkg 
! NA 1 26.0218783 S pglkg 

NA 1 NA i S pglkg 
NA ' 175.929489 ' S pglkg 
NA ! NA ' s w lkg  
NA 38617.2 s w/kg 
NA - 0.53129856 S pglkg 
NA 3275.96038 S pglkg 
NA . 40791.7464 S pglkg 

:. NA , 2608.6786 S pglkg 
NA 1 49634.46 ' S ' pglkg 
NA j 968.821894 V pglkg 

i NA 38.2846303 V pglkg 

' ! NA 1 4656.78 s , w l k g  

NA 
j NA 
! NA 
i NA 1 i 7.671500 
\ 9.751100 

6.856400 
11.931600 

10216.21 990 
1800.03670 

i 274.733200 I 
' 1143.054800 

2.742800 
401.397500 
21 598900 
71.947800 

NA 
NA 
NA 

244.004948 I V 
23038.6209 V 
3.39061491 ' V 
295950.214 V 

81 j M 
6.8564 I M 

34 1 M 
30000.0 1 M 

1800.0367 , M 
460 M 

1143.0548 M 
2.7428 M 

401.3975 M 
21.5989 M 

150 M 
11,0316542 P 

361.06 P 
2646.53363 P 

7.6715 ! M 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Water Quality 
Standard 

-. . 

loa KO, 

SoGrce 
HBS,96 
H&S,97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Water Quality Sediment 
Standard Interim !hdiment Quality 
Source Quality Criteria' Benchmark 

Background 
Toxicity 

Reference log 
K, 
3.66 
4.23 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- uCLg2 1 Value IGroup: Units 
1 6.60145047 ' P pgikg 

Pond 1 Analyte 
8-3 ,gamma-BHC (Lindane) 

f, 
0.01 805 
0.01 805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01 805 
0.01 805 
0.01 805 
0.01 805 

NA 
NA 

0.307400 
28.105000 
37.909400 
0.940500 
0.985300 
1.988300 
0.276600 
1.955900 
0.073500 
1.689500 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 

8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
0-3 
0-3 
8-3 
0 3  
fJ 3 
fi 3 
t i 3  
B - 3  
8-3 
8-3 
8-3 
8-3 
8-3 
0-3 
8-3 
8-3 
8-3 
8-3 
8-3 
0-3 
8-3 
0-3 
8-3 
0 - 3  
8 - 3  

0.0038 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AWQC 
: NA 
' NA 

NA ' 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 

not available ' 1.1650 
not available ' 46,000 

!Heptachlor 
Americium-241 
,Gross alpha 
'Gross beta 
, Plutonium-2391240 
: Radium-226 
; Radium-228 
; Strontium-89/90 
! Uranium-2331234 
Uranium-235 
Uranium-238 
1.2.4. rrichlorobenzene 
2-Melhylriapliltialene 
Aceiiaphlhene 
An1 hracene 
Benzo(aian1hracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

i Benzo(ghi)perylene 
j Benzo(k)fluoranthene ' Benzoic acid ' Bis(2-ethy1hexyl)phthalate 1 Butyl benzyl phthalate 
iChrysene 
j Di-N-octyl phthalate 
I Dibenzo(ah)anthracene 
I Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phe n a n I h rene 

I 

46000 R 
28.105 R 
37.9094 1 R 

' 520000 ! R 
R 380000 

' 250000 R 
6700 R 

' 10000 I R 
R 10000 , 

' 4200 R 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 
not available 

131 7000 
1063000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 

- 
- 

520,000 
380,000 
250,000 
6,700 
10,000 
10,000 
4,200 
- 
- 

2527.4200 
1.3296 

23775.8010 
191 90.3390 

27.7784 
392.3805 
220.651 8 
136.6604 

17899952681.3 
8.1973 
12.4082 

83.8895 

1841 4.0600 
0.2533 

- 

- 

0.01805 ' NA NA ' NA 
0 01805 
0 01805 
0 01805 
0.01805 
0.01805 
0.01 805 
0.01805 
0.01805 
0.01 805 
0.01805 
0.01805 
0.01 805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 
0.01805 

3.16 
3.93 
3.76 
4.42 
5.6 
6 

5.74 
6.89 
6.64 
2.26 
9.44 
2.18 
5.39 
9.04 
6.22 
4.05 

5 
3.7 
7.49 

K.SBC.93 ' not available ' not available 
K,SBC,93 not available not available 
HBS, 94 74.00 SBM,94 

CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
SBM,94 

IRIS 
IRIS 

CWQS 
not available 

CWQS 
NA 

CWQS 
CWQS 
CWQS 
AWQC 
CWQS 

HBS, 94 
HAS, 94 
H&S, 94 

K,S&C,93 
K,S&C,93 
K,SBC ,93 
K,S&C,93 
HBS, 94 

K,SBC,93 
K,SBC,93 
HBS, 94 

K,SBC,93 
HBS, 94 
H&S, 94 

K,SBC,93 
K,S&C,93 

0.0028 

*. d 2 8  
0.0028 
0.0028 
0.0028 
41.60 
360.00 
3.00 

0.0028 
not available 

0.0028 
NA 

42.00 ; 
0.0028 
0.0028 

620 
0.0028 
2560.00 

o nnza 
1.32955839 
23775.801 

I 19190.339 
27.7784119 1 392.380498 ' 220.651 769 
136.660408 
1.79E+10 

8.19729637 ' 12.4081608 1 83.8!:4628 
' NA s Clglkg 

18414 06 S pylkg 
' 025334213 S pylkg 

1562 0949 S pglkg 
194509614 S pglky 
2220519 S pglky 

0.01805 
0.01805 
0.01805 
0.01805 

not available 1562.0949 
not available 19450.961 4 

123000 2220.5190 
not available 12439111 

3.24 H&S, 94 
446 H&S,94 
143 K.S&C.93 e pg/ky 

1243.91 1 
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os 1 

N3 
1 

N3 
. 09P 

N3 

- 

P6'W8S 09. L P E6'38S'Y 
SOM3 8100.0 C6'38S'Y 
SDM3 8200'0 
SDM3 ' 8200'0 
SOM3 
SOM3 
SOM3 
P6'WVS 

alqel!eAe IOU 

alqel!eAe IOU 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

3OMV 
3OMV 
3OMV 
3OMV 
3QMV 

VN 
VN 
VN 
VN 
VN 
VN 
VN 

9200'0 
8100'0 
8200'0 
OO'PL 

alqel!eAe IOU 

alqel!eAe IOU 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

8COO'O 
080'0 
PlO.0 
PlO.0 
OS' 1 
VN 
VN 
VN 
vr? 
VN 
VN 
VN 
VN 

PJePuqS 
Q!ienD Jwiw 

C6'38S'Y 
C6'3'8S'Y 
t 6  'S9H 
P6 'SVH 
t6 'SBH 
t6  'SVH 

E6'3BS'Y 
C6'3'8S'Y 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

L6'SVt 
96'SBt 
S6'SVH 
P6'SBH 

C6'3'8S'U 
VN 
VN 

- VN 
VN 
VN 
VN 
VN - -  
VN 

emnos 
mn 801 

9 2 1  800100 
P9'9 . 80010'0 
68'9 
P L 3  

9 
9's 
2P'P 
9L'E 
C6.E 
91'E 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

EZ'P 
99'C 
ZO'L 
E 6 3  
192 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN - 
"u 
801 

- 

- 

90010 0 
80010 0 
900100 , 
800100 
QOOLOO j 
80010 0 
80010 0 
80010 0 
80010 0 
80010 0 
80010 0 

80010 8o0100 0 I 
80010 0 
80010 0 
80010 0 
80010 0 
80010 0 
80010'0 
800 10'0 
80010'0 
800 10'0 
80010'0 
800 10.0 
800 10'0 
80010'0 
800 10'0 
80010'0 
80010'0 
800 10'0 
800 10'0 

s-n 
s-8 
S - 9  
s-8 
s-a 
S-9 
s-a 
9-8 
s-a 
S-9 
9-9 
s-a 
S-9 
s-a 
s-a 
s-a 
s-a 
S . 8  
s.n 
s-n 
S.9 
s-8 
s-a 
s-a 
s-8 
S-9 
s-a 
s-a 
9-9 
s-a 
s-a 
S-8  
I;-a 



Nater Quality 
Standard interim Sediment 
Source Quality Criteria' 

Toxicity I 

Quality Background Reference ! 
Sediment 

Benchmark UCL9t Value ~ r o u p l  Units 

Americium-241 
Gross alpha 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Water Quality 
Standard 

log 
K, 
9.44 
2.18 
5.39 
9.04 
6.22 
4.05 

5 
3.7 
7.49 
3.24 
4.46 

log K, 
Source 
HBS, 94 
K,SBC,93 
K.SBC,93 
HBS, 94 
K,S&C,93 
H&S, 94 
HBS, 94 
K,SBC,93 
K,SBC,93 
HBS, 94 
HBS, 94 
K,SBC,93 
K,SBC,93 
K,SBC,93 
K,SBC,93 
HBS, 94 
HBS, 94 
HBS, 94 
HBS, 94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K,SBC,93 
H&S, 94 ' 
H&S. 94 

foc 

0.01 008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 

360.00 
3.00 

0.0028 
not.available 

0.0028 
NA 

42.00 
0.0028 ' 

0.0028 
620 

0.0028 

IRIS 
IRIS 

CWQS 
not available 

CWQS 
NA 

CWQS 
. CWQS 

CWQS 
AWQC 
CWQS 

not available I 9996528163.3 
not available 4.5779 
not available : 6.9295 ' 
not available 

' 
NA 4.57791735 S 
NA 6.92954508 s 
NA i NA S 

8-5 
8-5 
8-5 
8-5 
8-5 
8-5 
8-5 
8-5 
8-5 
8-5 
B-5 
0-5 
0 -5  
0.5 
0-5 
8-5 
8-5 
8-5 
c-1 
c-1 
c- 1 
c-1 
c-1 
c- 1 
c -1  
c -1  
c -1  
c -1  
c- 1 
c-  1 
c -  1 
c .  1 

- 
46.8495- 
- 

10283.6400 
0.1415 

872.3780 
10862.71 49 
1240,0860 
694.6830 

13217.5020 
257.9943 
10.1951 
64.9778 

61 35.1 130 
0.9029 

7881 0.61 96 
0.15 

46,000 
150 

- 
- 

520,000 
10,000 
10,000 
4,200 

191.7697 

25839.6600 
a 1 4.3440 

not available 
not available 

1020000 
not available 
not available 
not available 

123000 
not available 

131 1000 
not available 
not available 
not available 
not available 
not available 
not available 

NA 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 

NA 46.8494746 S 
NA 9 NA . S 
NA i 10283.64 , S 
NA 0.14148315 S 

NA 10862.7149 ' S 
NA j 872.378039 s 

NA I 1240.086 s 
NA 694.68298 s 

13217.502 S NA 
0.01008 1.43 

0.09 
0.79 
-0.24 

4.81 
2560.00 

0.00 
20800.00 

164.00 
1 1200.00 
5300.00 

4.70 
17500.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

41.60 
3.00 
42.00 

2560 00 
17500 00 

..-. -.. IRIS . 
' CWQS 
, S&M,94 
' S&M,94 
I SBM,94 

IRIS 
CWQS 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 1 'NA 

I NA 
! ! SBM.94 
i IRIS 

CWQS 
IRIS 

Paye WC 1 7  01 23 

o.oiooa 
0.01008 
0.01008 
0.01008 
0.01008 
0.01008 

0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0.02533 
0 02533 
0 02533 

0.01008 

257.994251 NA V 
V 
V 
V 
V 
V 
M 
M 
R 
R 
R 

NA 
NA 
NA 
NA 
NA 
2 

71.947800 
0.307400 
28.105000 
37.909400 
0.940500 
1.955900 
0.073500 
1 :689500 

NA 
NA 
NA 
NA 
NA 

10.1950777 
64.977757 
6135.1 1295 
0.90291 01 a 
7881 0.61 96 

2 
150 

46000 
28.105 
37.9094 

2.06 
1.28 
2.65 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.26 
4.03 
5 

520000 R 
10000 R 
10000 R 
4200 ' R  

1 9 1.769685 . s 
814.343957 s 

25839.66 S 
1745.52707 S 143 K,S&C,93 

265 H&S,94 
not available 1745.5271 
not available 198027.1 202 



Mater Quality 
Standard interim Sediment 
Source Quality Criteria' foc 

0.01 9 
0.019 
0.01 9 
0.019 
0.019 
0.019 
0.019 
0.01 9 
0.019 
0.019 
0.01 9 

Sediment 
Quality Background 

Benchmark UCL92 

0 019 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 
0 00837 

NA 
NA 
NA 
NA 
NA 
NA 

K,S&C,93 
H&S, 94 

log 
K, - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.26 
4.03 

5 
1.43 

C-2 
C-2 

2.65 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Plutonium-239/240 
Uranium-2331234 I 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

NA 
NA 
NA 
NA 
NA 

NA NA 
NA 
NA 
NA 
NA 
NA .. 
NA 

41.60 
3.00 

42.00 
2560.00 
17500.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA , NA NA 
376 HBS.94 74 00 
442 H&S,94 0 0028 
5 6  HBS, 94 0 0028 
6 H&S,94 0 0028 

NA 
NA 
NA 
NA 
NA 
.NA 
NA 

S&M,94 
IRIS 

CWQS 
IRIS 

AWQC 

not available 150 71.947800 
not available ! 46,000 ' 0.307400 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S&M,9 
CWQS 
CWQS 
CWQS 

not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 

520,000 I 0.940500 
10,000 i 1.955900 
10,000 I 0.073500 

Toxicity 
Reference 

2 ! M rng/k{ 
150 , M rnglkc 

46000 R pCilg 
520000 I R pCilg 
10000 
10000 

4,200 1.689500 I 4200 
143.8292 [ NA i 143.829156 
610.7660 i NA j 610.766004 

19380.0000 I NA i 19380 
1309.1625 NA I 1309.16253 

\ I  

not available I 148522.2944 ' NA : 148522.294 
not available not available 28025.00000 28025 M mglkc 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 

8.2 2.969000 8.2 M rnglk{ 
20 90.408000 90.408 M mglk! 

not available 1.500000 1.5 M mglkc 
EN 4686.655800 4686.6558 M mglkc 
81 9.751100 81 M mg/kc 
34 

30,000 
47 
EN 
21 
EN 

not available 
EN 
- 
- 
150 

4800 
1 171.3800 

! 11 931600 

: 39400000 
! 1800.036700 
1 8 173800 
I 1143 054800 

i 401397500 
' 49 903000 

21 598900 
71 947800 
0 862000 

NA 

I10216 ziggoa 

j 1 100000 

not available ' 06162 NA 
131 7000 11019 3390 NA 
1063000 8894.121 0 NA 

M mglkc 
30000 ' M .mglkc 
46.7 1 M ' mglkc 

1800.0367 / M 'niglkc 
21 i M mglkc 

1143.0548 1 M j rnglkc 
1.1 I M mglkg 

401.3975 j M ' mg/kg 
49.903 ' M mg/kg 
21 5989 M ' mglkg 

150 M rnylky 
4800 R pCilg 

1 171.38 s W k 9  
0.61620866 S pglkg 
11019.339 S pylkg 
8894.121 S pglkg 

34 I 

Page I B  01 23 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Mater Quality Sediment 
Standard Interim Sediment Quality 
Source Quality Criteria' Benchmark Pond 1 Analyte 

LFP 1 Benzo(b)fluoranthene 
LFP I Benzo(ghi)perylene 
LFP 1 Benzo(k)fluoranthene 
LFP 1 Benzoic acid 
LFP j Bis(2-ch1oroisopropyI)ether 
LFP Bis(2-ethylhexy1)phthalate 
LFP IChrysene 
LFP IFluoranthene 
LFP 'Fluorene 
LFP /Indeno(l,2,3-cd)pyrene 
LFP 'Phenanthrene 
LFP Pyrene 
LFP 2-Butanone 
LFP Acetone 
LFP Toluene 
NWC Arsenic 
NWC Barium 
NWC Calcium 
NWC !Cobalt 
NWC [iron 
NWC Magnesium 

NWC 'Strontium 
NWC Vanadium 
NWC jzinc 
NWC Americium-241 
NWC Plutonium-2391240 
NWC ;Tritium 
NWC 'Acenaphthene 
NWC Anthracene 
NWC Benzo(a)anlhracene 
NWC Benzo(a)pyrene 
NWC Rei~zo(b)ll~roranthene 

NWC I Manganese 

Toxicity 
Background Reference 

UCL962 Value f, 
o.00837 
0.00837 
0.00837 
0.00837 
0.00837 
0.00837' 
0.00837 
0.00837 
0.00837 
0.00837 

- 

log 
Koc 
5.74 
6.89 
6.64 
2.26 

9.44 
5.39 

5 
3.7 

7.49 

- 

7.79 

0.00837 4.46 

log K o c  

Source 
K,S&C.93 
K,SBC,93 
K,S&C,93 
K,SBC,93 
K,SBC,94 
HBS, 94 

K,S&C,93 
H&S, 94 

K.SBC.93 
K,S&C,93 
HBS, 94 

0.00837 4.81 K,SBC.93 
0 00837 
0 00837 
0 00837 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 
0 00822 

0 00822 
0 00822 
0 00822 

o 00822 

0.09 
-0.24 
2.65 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.76 
4.42 
5.6 
6 

5 74 

K,SBC,93 
HBS, 94 
H&S, 94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HBS, 94 

H&S, 94 
HBS, 94 

K.  SBC .93 

figs, 94 

Water Quality 
Standard 

0.0028 
0.0028 
0.0028 
41.60 

NA 
360.00 
0.0028 
42.00 
0.0028 
0.0028 
0.0028 
0.0028 

20800.00 
11200.00 
17500.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

74.00 
0.0028 
0.0028 
0.0028 
0.0028 

CWQS 
CWQS 
SBM,94 

NA 
IRIS 

CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
CWQS 
S&M,94 
SBM,94 
AWQC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SBM,94 
CWQS 

CWQS 
CWQS 

cwas 

not available i 181.8561 ! NA 
not available \ 102.2652 ! NA 
not available 63.3378 ' NA 

NA not available - 
not available 
not available 

1020000 
not available 
not available 

123000 
1311000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 
not available 

1317000 
1063000 

not available 

181 A56069 
102.2651 83 
63.3378183 

NA , s W/k9 
8296067361.9 NA ' 8296067362 S pglks 

5.7508 
8534.3400 

0.1174 
723.982 1 
1029.14 10 

10969.1370 
2 1 4.1 08 1 
53.9247 

65404.5283 
8.2 

5.75079386 S pglkg j NA : NA I 8534.34 ' 

NA I 0.11741614 S pglkg ' NA \ 723.982053 ' S ' pgtkg 
I 

NA 1029.141 , S pglkg 
i NA 1 10969.137 S pglks 

214.108103 V pglkg 
NA 53.9247067 V pglkg 
NA 65404.5283 V pgiky 

, 2.969000 8.2 M mglk< 

s ClgM 

j NA 

20 
EN 

30,000 
EN 
460 

- 

- 
- 
150 

46,000 
520,000 
350,000 

1150.2400 , 

90.408000 j 90.408 1 M mglks 
4686.655800 i 4686.6558 , M mglkc 

6.856400 
1021 6.21 99OC 
1800.036700 
274.733200 
49.903000 
21 598900 
71.947800 
0.307400 
0.940500 

263.147500 
NA 

0.6051 NA 
10820.4720 . NA 
8733.6080 NA 

12.6421 NA 

6.8564 M mglk! 
30000 M 'mglk! 

1800.0367 1 M mglk( 
460 j M , mglkg 

49.903 M I mglkc 
21.5989 ! M j mglkc 

150 j M mglkc 
46000 ' R pCilg 
520000 

R pCi/L 350000 ' 
1 150.24 s C19/kg 

I R ' pcilg 

0.60508789 S pglkg 
10820.472 S pglkg 

. 8733.608 S pglkg 
12.6420779 S pg/kg e 



Nater Quality 
Standard Interim Sediment 
Source Quality Criteria' 

. .  

fac 

0.00822 
0.00822 
0.00822 
0.00822 

0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.00822 
0.01089 
0.01089 
0.01 089 

0.00822' 

0.01089 

! 0.01089 
' 0.01089 

0.01089 
0.01089 

Sediment 
Quality Background 

Benchmark UCLg52 

- 

log 
K, 
6.89 
6.64 
2.26 
1.98 

2.18 
5.39 
4.03 
4.05 

5 
3.7 
7 49 
3 24 

- 

9.44 

NWC 
NWC 
NWC 
NWC 
NWC 
NWC 
NWC 
NWC 
NWC 
NWC 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Benzo(ghi)perylene 
, Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexy1)phthalate 
Butyl benzyl phthalate 
iChrysene 
Di-Nibutyl phthalate 
Dibenzofuran 
Fluoranthene 

log Koc 
Source 

K,S&C,93 
K,S&C,93 
K,S&C,93 
K,S&C,93 
H&S,-94 

K,S&C,93 
K.SgC.93 
HBS, 94 
H&S, 94 
H&S, 94 

K,S&C,93 
K.S&C,93 
HBS, 94 

4.46 ~ Has,% 
4.81 K,S&C,93 
-0.24 H&S, 94 
1 28 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.76 
4 42 

HBS, 94 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Water Quality 
Standard 

0.0028 
0.0028 
41.60 
58.00 

3.00 
0.0028 
3.00 
NA 

42.00 
0.0028 
0 0028 

620 
0 0028 
0 0028 

11200 00 
4.70 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 360.00 

NA I NA 
HBS, 94 j 74.00 
H&S. 94 ' 0.0028 

5.6 HBS. 94 0.0028 

CWQS 
SBM,94 
S&M,94 

IRIS 
IRIS 

CWQS 
IRIS 
NA - 

CWQS 
CWQS 
CWQS 
AWQC 
CWQS 
CWQS 
S&M,94 
CWQS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I S&M,94 
CWQS 
CWQS 

Pdsr 20 Of 20 

not available ' 
not available 
not available 
not available 
not available j 
not available 
not available 1 
not available 

1020000 
not available 
not available I 

not available I 
123000 ' I 
1311000 ~ 

. !  

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

140000 
not available 1 

131 7000 

100.4196 NA 
62.1948 , ' i NA 
45.5081 ' ! NA 

8146347489.6 j NA 
3.7306 
5.6470 

264.1081 

8380.3200 
0.1153 

710.9163 
8852.2 1 84 
1 0 1 0.5680 

10771.1760 
52.9515 
0.7358 

8.2 
20 
EN 

30,000 
EN 
460 

- 

- 

- 
- 
150 

46,000 
520,000 

1525.0200 
0.8022 

14346.0810 

.350,000 

! NA 
1 NA ' NA 1 NA 
I NA 
I NA 

NA 1 NA. 
1 NA 
1 NA 

NA 
NA 

2.969000 

Toxicity 
Reference 

Value 
178,574097 
100.419594 
62.194755 

45.5080707 
8146347490 
3.73062577 
5.64700877 
264.108078 

NA 
8380.32 

0.1 152971 2 
71 0.916284 
8852.2184 ' S 
1010.568 ' S 

10771.176 S 
52.9515227 V 
0.73579747 V 

8.2 , M , rnglk! 
M rnglk! 90.408000 90.408 

4686.65580( 
6.856400 

102 16.21 990 
1800.03670( 
274.733200 
49.903000 
21 598900 
71.947800 
0.307400 
0.940500 

263.147500 

4686.6558 M mglk! 
6.8564 ' M rnglk! 
30000 

1800.0367 
460 

49.903 
2 1.5989 

150 
46000 
520000 
350000 

NA ' 1525.02 
NA 0.80224226 
NA 14346.081 

M ' mglkc 
M mglkc 
M rnglkc 
M mglkc 
M rnglkc 
M rnglkc 
R pCilg 
R pCilg 
R pCilL 
s W W  
s PCl'k9 
s 1JSIkS 



Attachment 2 
Table 13 

Mater Quality 
Standard interim Sediment 
Source Quality Criteria' 

Pond-Specific Sediment Toxicity Reference Values 

Sediment 
Quality 

Benchmark 

SWC 
SWC 

foe 

0.01089 
0.01089 
0.01089 
0.01089 
0.01089 
0.01089 
0.01089 
0.01089 
0.01089 
0,01089 
0.01089 
0,01089 

Benzyl alcohol 
Bis(2-ethylhexyl)phthalate 

' 0.0 1089 
0.01089 
0.01089 
0.01089 
0.01089 

1.28 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0,01089 
0.01089 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 
0.00862 

HBS. 94 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 

109 
Koc 
6 

5.74 
6.89 
6.64 
2.26 
1.98 
9.44 
2.18 
5.39 
4.03 
4.05 

5 
3.7 
7.49 
3.24 

- 
HBS, 94 

K,S&C,93 
K.SaC.93 
K,S&C,93 
K,S&C,93 
K,S&C,93 

K,S&C,93 
K,S&C ,93 
HBS, 94 
HBS, 94 
HBS, 94 

K,SBC,93 
K,S&C,93 
HBS, 94 

Has, 94 

0.00862 I NA I NA 
0.00862 NA NA 
0.00862 2.61 K,SBC,93 
0.00862 5.93 HBS,94 

Water Quality 
Standard 

0.0028 
0.0028 
0.0028 
0.0028 
41.60 
58.00 
360.00 
3.00 

0.0028 
3.00 
NA 

42.00 
0.0028 
0.0028 

620 
0.0028 
0.0028 

1 1200.00 
4.70 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

0.00013 
0 000044 

NA 

Background 
UCLss2 

CWQS 
CWQS 
CWQS 
CWQS 
S&M,94 
S&M,94 

IRIS 
IRIS 

CWQS 
IRIS 
NA 

I CWQS - 

CWQS 
CWQS 
AWQC 
CWQS: 
CWQS 
SBM,94 , 

CWQS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CWQS 

Pnye os 21  of ?3 

. .  

1063000 i 
not available ; 
not available I 

not available 1 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 
not available 
not available 

123000 
131 1000 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available ' 

I 

20000 

11579.2590 , NA 
16.7612 NA 

236.7585 j NA 

82.4595.. . . ! NA 
133.1391 NA - 

60.3359 
10800652776 

4.9462 
7.4870 

350.1618 

11 110.8600 
0.1529 

942.5525 
11736.5159 
1339.8390 
14280.7230 

70.2046 
0.9755 

2 
81 

34 
30000 

EN 
460 
EN 
1 

EN 

150 
0.00045651 

172.4 

- 

- 

- 

NA 
NA 
NA 

Toxicity 
Reference 

Value 
1 1579.259 
16.761 2 165 
236.7584 76 
133.139075 
82.459526 
60.3358586 
1.0801E+10 , s . P91b 
4.9461668 S pglkg 

NA , 7.48696038 S 
NA I 350.161794 ! S 
NA ! NA I S 
NA' I 11110.86 : S 

NA ' 942.552468 S 
NA 11736.5159 S 
NA 1339.839 S 
NA , 14280.723 S 
NA ' 70.2045931 ' V 
NA I 0.97554063 V 

7.6715 7.6715 M 
9.751 1 81 i M 
6.8564 1 6 . r  1 
11.9316 

NA , 0.15286411 S 

10216.2199 1 30000 
1800.0367 / 1800.0367 j M 

1143.0548 1 1143.0548 j M 
274.7332 j 460 1 M 

2.7428 ! 2.7428 M 
401.3975 401.3975 M 
21.5989 ' 21.5989 M 
71.9478 1 150 M mglkg 

NA 0.00045651 P uglky 
NA P uglky 



Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

Water Quality 
Standard 

! I 
I 

Toxicity Water Quality I Sediment 1 
I Source Quality Criteria' I Benchmark Value 

Standard Interim Sediment! Quality I 
Pond 1 Analyte 
W&l Aroclor-1260 

000862 
000862 
000862 
000862 
000862 
000862- 

W&l 
W& I 
W&l 
W&1 
W81 
W& I 
W&l 
W&I 
W8 I 
W& I 
WBI 
W&l 
W8 I 
WBI 
WBI 
W8 I 
W& I 
WBI 
W81 
W& I 
W&I 
W&I 
W&1 
W8 I 
W&I 
WBI 
W&I 
W& I 
WBI 
W& I 
WB I 

NA NA 
NA NA 
NA NA 
NA NA 
N A .  NA 
NA NA 

!Gamma-BHC (Lindane) 
I Heptachlor 
/Americium-241 
'Gross alpha 
[Gross beta 
I Plulonium-239/240 
(Radium-226 
\ Radium-228 
i Strontiurn-89/90 
Uranium-2331234 
Uranium-235 
Ur aiiium- 238 
1.2.4-Trtchlorobenzene 
2 Melhylnaphlhalene 
Aceriaphthene 
Anthracene 
Benzo(a)anthracene 

' Benzo(a)pyrene 
[ Benzo(b)fluoranthene 
I Benzo(ghi)petylene 
I 
I Benzo(k)fluoranthene 1 Benzoic acid 
I Bis(2-ethylhexy1)phthalate 
: Butly benzyl phthalate 
j C hrysene 
Di-N-octyl phthalate 
Dibenzo(ah)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Ii~deno(l.2.3-cd)Pyrene 

I 

000862 1 NA NA 

0.019 
0.00021 I I 

NA- I 
. NA.. ._ 

NA 
NA 
NA I 

NA i 
I 

CWQS 
CWQS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00862 NA NA ' .  -- NA NA 
0.00862 NA NA NA NA 
0.00862 3.16 K,S&C,93 not available not available 
0.00862 3.93 K,S&C,93 not available not available 
0.00862 3.76 , H&S,94 74 S&M,94 
0.00862 4.42 1 HBS, 94 ' 0.0028 i CWQS 

i , 0.00862 I 9.04 , HBS, 94 
j 0.00862 1 6.22 i K,S&C,93 
' 0.00862 4.05 ! H&S, 94 

0.00862 5 ' H&S,94 ' 

0.0028 ~ CWQS 
0.0028 i CWQS 
0.0028 [ CWQS 
o.0028 i CWQS 
0.0028 CWQS 
41.6 I S&M,94 
.360 j IRIS 

3 I IRIS 
0.0028 1 CWQS 

not available j not available 
0.0028 j CWQS 

NA NA 
42 CWQS 

0.00862 3.7 K,S&C,93 0.0028 CWQS 
0.00862 7.49 K,S&C,93 0 0028 CWQS 

not available : 

not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available , 

not available 
not available 
not available 
not available 

140000 
not available 

1317000 ~ 

1063000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

1020000 
not available 
not available 

3.971549157 
0.748619037 
0.030741 607 

46000 
- 
- 

520000 
380000 
250000 
6700 
10000 
10000 
4200 
- 
- 

1206.8 
0.634841483 

1 1352.54 
9163.06 

13.26371 853 
187.3550041 
105.357461 3 
65.25301703 
8546922512 
3.91 4069388 
5.924685439 

40.0557896 

- 

- 
8792 4 

0120966551 
7458737056 

I 

NA 
NA 
NA 

0.3074 
28.105 
37.9094 
0.9405 
0.9853 
1.9883 
0.2766 
1.9559 
0.0735 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6895 

i 0.74861904 
0.03074161 

46000 

I 

Group Units 
P uglkg 
P uglkg 
P uglkg 
R 

28.105 i R 
37.9094 ' R 
520000 R 
380000 R 
250000 R 
6700 R 
10000 R 
10000 R 
4200 R 

S 
S 

NA 
NA 

! 1206.8 , S 
~ 0.63484148 s 
, 11352.54 S 
' 9163.06 I S 

13.2637185 S 
' 187.355004 j S 
~ 105.357461 S 
! 65.253017 I S 
' 8546922512 S 
: 3.91406939 : S r 5.92468544 ' S 

NA S 

NA S 
8792.4 S 

0.12096655 S 

40.0557896 s 

745.873706 s 



I 

Source Quality Criteria' Benchmark I UCL952 

Sediment 
Standard interim Sediment Quality Background I Mater Quality 

WBI 
W&l 
W&I 
W&1 
W&I 
W&I 
W&I 
W&I 
W&l 
W&l 

Toxicity 
Reference 

Value 
i Naphthalene 
I Phenanthrene I Phenol 
i Pyrene 
12-bulanone 
/4-Methyl-2-Pentanone 
I 

j E:eTe 
/Methylene chloride 
!Toluene 

Pond foc 

0.00862 

0.00862 

0.00862 
0.00862 
0.00862 

0.00862 
0.00862 

0.00862 

0.00862 

0.00862 

Analyte 

WOM Copper ' 0.0175 

log 
k c  - 
3.24 
4.46 
1.43 

0.09 
0.79 
-0.24 
2.06 

2.65 
NA 

4.81 

. . .. 
1.28 

WOM Mercury 0.0175 . NA 
WOM Zinc 0.0175 NA 
WOM Ar1ier1c1crin.24 1 0.0175 NA 
WOM Pl~lonrurn-2391240 0.0175 NA 

Attachment 2 
Table 13 

Pond-Specific Sediment Toxicity Reference Values 

log KO, 
Source 
H&S, 94 
H&S, 94 

K,S&C,93 
K,S&C,93 
K,S&C,93 
K,S&C,93 
H&S, 94 
HBS, 94 
HBS, 94 
H&S, 94 

NA 

Water Quality 
Standard 

0.0028 
0.0028 

0.0028 
2560 

20800 
164 ... . 

11200 
5300 

17500 
NA 

4.7 . 

NA NA . 

NA NA 

CWQS 
IRIS 

CWQS 
S&M,94 
S&M,94 
S&M,94 

IRIS 
CWQS 

HBS, 94 
NA 

-- NA 

123000 
not available 

1311000 
not available 
not available 
not available 
not available 
not available 
not available 
not available 
not available 

I 

! 
Group! Units 

s uglkg 
s uglkg 

s uglkg 

v uglkg 
v ;ugQ 
v uglkg 
v uglkg 
v uglkg 

S uglkg 

V uglkg 

M mglkg 
M mglkg 
M mglkg 
R pCilg 
R pCilg 

NA NA NA not available 46,000 , 0.307400 46000 
520000 NA NA NA not available ' 520,000 0.940500 

WOM Tilliirin 0.0175 NA NA NA NA not available 350,000 263.147500 , 350000 R pCilL 

'Interim Sediment Quality Criterion from EPA 
'Sullivan 1995 
foc - fraction of organic carbon in sediment 
Koc - octanol-water partition coefficient 
NA - not applicable 

HBS, 94 - Hull and Suter (1994) 
K,S,&C.93 - Knox, Sabatini, and Canter (1993) 
AWQC - Ambient Water Quality Criteria from EPA 
CWQS - Colorado Water Quality Standards 
S&M,94 - Suter and Mabrey (1994) 



Attachment 2 
Table 14 

RFETS-Specific Radionuclide Benchmark Concentrations' 
for Limiting Species in Soil, Sediment, and Water 

Benchmark , Benchmark Benchmark 
in Water in Soil in Sediment 

Radionuclide ( p c  i/g )* (pc i/g)' ( p c i / ~  l4 
Americium-241 1.9 x i o 3  4.6 x i o 4  1.3 i o 3  

Plutoniurn-239/240 
. __ . - _ _  . . 

_- . Radium-226 
Radium-228 

_ _ _  _ .  

. . - - . . -  - .. . - ~  .. . 
8.4 x I O '  4.8 x i o 3  8.2 x lo3 

1.0 x io '  3.8 x lo3 5.2 x i o 5  

1.2 x l o 2  3 . 5 ' ~  io3  . 2.7 . - - lo5 
3.5 x i o 5  3.5 x i o 5  1.9 x lo8 
1.8 x i o 3  1.0 x i o 4  4.3 i o 3  

4.3 lo3 1.9 x io3 1.0 x i o 4  
Uranium-238 1.6 x I O 3  4.2 x i o 3  4.4 lo3 

- .. .. - - -. . . . . .... - __  - .. . cesium-1 37 .- - . -  - - 

. -  . . . - - .... . -_ .- .- . __ . - . . - . . . .- - - __ -. - .- .. 

5.4 x loo 3.8 x i o 5  3.8 x 10' 
3.5 x I O 0  2.5 x i o5  2.5 x I O '  

. ..... -.- . - .- __ . __  . . . 

. -  - . - .... . . .. ___ __ - . 
. . . _._ . ._ __ Strontium-89/90 

Tritium 
Uranium-233/234 
Uranium-235 

. . . .. - ___ -.. . - __ . 
-- -----___-_ . . . -. - .. - . . . . 

- .- - __ .- . . . .-____ ~ . . . ._ - .- . - _. . - - .__ .- - 

- _L--- - . - .  _. -. . - -____-_ .-. - - ~  - - 

'No background comparison was performed because the benchmarks are RFETS-specific. 
'Soil benchmarks that would cause a 100-mradId (1-mGy/d) dose rate to small mammals (limiting species). 
'Sediment benchmarks that would cause a 100-mradld (1-mGyld) external dose rate to aquatic species (limiting species). 
Qater  concentration benchmarks that would cause a . lOO-mrad/d . . .. . . . (1-mGy/d) doserateto aquatic-species (limiting species). 

From Higiey and'Kuperrnan (1 995). Radiological Benchmarks for Wildlife at Rocky Flats -. Environmental Technology Site, 
. . . . , . .- 

. . 

0 
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Table 1 

Definition of Data Validation Codes 



I ,  

' Attachment 3 
Table 2 

Definition of Laboratory Qualifiers 

-+ 

A 

Inorganics: correlation coefficient for the matrix spike analysis is less than 0.995 (estimated 
value) 

Inorganics: duplicate analysis is not within control limits (estimated value) 

Organics: outside contract-required QC limits 

Organics: identifies TIC as a suspected aldol condensation product 1 

B 
, .  

i Inorganics: reported value is less than CRDL:but greater than IDL, 

Organics: warns that analyte also detected in'blank' ! 
1 

Radionuclides: constituent also detected in associated blank whose concentration was greater 
than CRDL and/or minimum detectable activity (estimated value) I 

Organics: pesticide result confirmed by GC/MS 

Radicnuclides: presence of high TDS in sample increased minimum detectable activity 

Organics: identified in an analysis at a secondary dilution" 

Organics: compound exceeded calibration 'range of instrument, sampie must de re-analyzed 

Organics: compound off scale (estimated value) . . 

Radionuclides: for alpha spectrometry - RNHM exceeded acceptable limits (estimated value) 

Inorganics: native analyte is greater than 4 times spike adhed 

TOC: dilution result exceeded range of instrument, estimated result : 

I .  

. :  . .  . .  . .  
I 

Inorganics: value is an estimate due to interference (estimated value) ! I 

i 

. I  

~ Radionuclides: sample analysis performedioutside of method-specifiea maximum holding time 

~ Inorganics: value greater than IDL but control sample analysis not within control limits 

Organics: interference with target peak (estimated value) 

(estimated value) 

Organics: MS data indicate presence of compound but below detection limit (estimated value)' 

I 

. ,  
: I  

C 

0 

E 

F 

G 

H 

I 

J 

Yes 

yes. 

yes 

yes, remove 
to TIC table 

Yes 

yes 

yes 

Yes 
no 

Yes 

yes 

Yes 

yes 

yes 

yes 

Yes 

yes 

result 

result 

result 

not included 

result 

result 

result 

result 

result 

result 

result 

not included 

result 

result 

result 

result 

result 

result 

result 

result 

, 
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Table 2 

Definition o f  Laboratory Qualifiers 

yes 

yes 

Yes 

Validation code for valid data entered into laboratory qualifier field 

Inorganics: post-digestion spike for GFAA analysis is out of control limits while sample 
absorbance is less than 50% of spike absorbance 

JB 

K 

L 

M 

N 

no Yz detection limit 

yes result 

Yes result 

U 

uc 
UE 

UJ 

UN 

uw 

ux 
V 

W 

Organics: result below detection limit and analyte detected in laboratory blank' 

Result is less than MOL (CRDL) but clreater than IDL yes yes result 

Undefined no 

Inorganics: duplication injection precision not met (estimated value) yes yes result 

Inorganics: spiked sample recovery is not within control limits (estimated value) Yes Yes result 

Organics: compound presumed present (TIC)' yes, remove no 

yes no '/2 detection limit 

no not included 

not included 

.. . 
not included Validation code for rejected data 'entered in lab qualifier fieldunusable data 

Inorganics the reported value determined by the method of standard additions yes yes result 

Compound found in TCLP extract blank and sample yes yes result 
Organics and inorqanics: analyte analyzed but not detected at the quantitation limit yes no % detection limit 

Organics: pesticide result confirmed but below detection limit yes no '/2 detection limit 

Radionuclides: detection limit reported as result 

no no 

. .  

no not included no 

Organics: analyzed but not above the detection limit (estimated value) 

Inorganics: spiked sample recovery not within control limits and sample result below detection 
limit 

Organics: compound presumed present but below detection limit 

Inorganics: post-digestion spike for GFAA analysis is out of control limits and sample result is 
below detection limit 

yes, remove 
to TIC table 

Yes 

I 

% detection limit 

'/i detection limit 

not included 

% detection limit 

Page 2 01 3 

.. 
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Table 2 

Definition of Laboratory Qualifiers 

lnorganics (pre-1992): detection limit greater than normal, sample matrix interference 

Organics (pre-1992): laboratory software flag (combines more than one qualifier) - not defined 

Other (OU 11 RFI/RI samples): result by calculation defined in GRRASP 

X2 Yes 
no (unless 

accompanied 
by a 

validated 
result) 

yes 

Y 

Yes 

no 

Yes 

no 

Z 

result 

not included 

result 

not included 

Radionuclides: chemical yield exceeded acceptable limits (estimated value) 

Organics: "request identification, matrix interference of column" 

Organics: indistinguishable isomer in TIC 
.. . 

yes yes result 

no no not included 

yes, remove 
to TIC table 

' Common laboratory contaminants: 2-butanone, acetone, common phthalate esters, methylene chloride, toluene. 
Note on use of X qualifiers: X is defined in the GRRASP as a result determined by calculation not by direct laboratory analysis. Therefore, for samples 
analyzed during the period that GRRASP has been in effect (since January 1992) the results qualified by an X will be treated as estimated values (similar to 
J) For historic data, when GRRASP was not used by laboratories. an X qualifier has two definitions. For organics, the X is a flag entered manually by the 
laboratory, but is not defined in RFEDS. Therefore, organic results qualified by X are not considered usable data. unless a validated result is given, For 
inorganics, an X qualifier indicates that the detection limit for the analyte is higher than normal due to matrix interference. An inorganic qualified with an X 
will be treated like a J result. The X qualifier is sometimes also used with other qualifiers (for example, UX, XJ). In these cases the meaning of X depends 
on the analyte and the date of the analysis. 

2 

CRDL 
FWHM 

GC/MS 
GFAA 
GRRASP 

IDL 
MDL 
MS 

contract-required detection limit 
full width at half maximum (the width of the distribution at a 
level that is just half the maximum ordinate of the peak) 
gas chromatography/mass spectrometry 
graphic furnace atomic adsorption 
General Radiochemistry and Routine Analytical Services 
Protocol 
instrument detection limit 
method detection limit 
matrix spike 

ou 
QC 
RFEDS 
RFI/RI 
TCLP 
TOS 
TIC 
TOC 

operable unit 
quality control 
Rocky F!ats Environmental Database System 
RCRA Facility Invesligation/Remedial Investigation 
toxicity characteristic leaching procedure 
total dissolved solids 
tentatively identified compound 
total organic carbon 
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Attachment 4 
Table 1 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - A-Ponds 

Toxicity 
OU6 Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of Hits Quotient 

... 

. . . . . . .  

. . . .  

. 

Anthracene 
Chrysene 
Benzo(b)fluoranthene 
Antimony 
Magnesium 
Toluene 
Cobalt 
Vanadium 
Aroclor-1254- 

. -  

M X 37 22 515 1.7 
.- . P -. X - ._ 350 pg/kg -_ 270 10110 1.3 

HAZARD INDEX 160 

. . . .  7.9 - 515 29.1 Chrysene __ - - s  , . x 230 
. 18 . . -  415 18.3 Benzo(b)fluoranthene- . - ................ . .S .- X 330 . . .  

- Antimony .. - - M ~ X ~ 23 - .  . rnglkg 7.7 1 I4  3.0 
2.9 .... . .  mg'kg . _. 1,800 515 
2.8 

Magnesium M X 5,300 
Vanadium . .  M X 

2.2 x 15 . . .  rnglkg. - .-6.9 515 Cobalt M 
Zinc M X 150 rng/kg 150 515 1 .o 

HAZARD INDEX 59 

. . .  . . .  18 115 3.9 
. . . .  ....... . .  IJgIkg . ..___ 

Chrysene S X 71 
. 515 2.3 Magnesium - -. -. - M X 

35 Aldrin 
rnglkg . _ ~ . _ _ _ . _ ~  150 515 . 1.9 .- Zinc . -  M X 280 

Benzoic _. acid - . ..___._ . . . s  . x 330 pglkg . - 200 415 1.7 
..... Cobalt - -. . -~ .. M X 10 mglkg 6.9 515 1.4 

1.5 ' Acetone V X 260 C1g/kg .- 170 215 
1.4 22 515 Vanadium M X 30 

Aroclor-1254 P X 270 C19/kg 518 419 0.5 
HAZARD INDEX 17 

.mglkg_ . _ _ _ _ _ _ _ _ . ~ .  ........ .- . _ ........... .- . - .. - - . .  

.___ ________- . . . . . . . . . .  . .... ........ . . 
Benzo(k)fluoranthene S x -  200 . pglkg 170 415 1.2- . 

Pond A-3 

. . .  . .... W!g . . .  -~ __ - - __ 
W k g  _ ~ _ _ _ _ _ _ _ _ ~ _ _  ..... .____ _. . . .  

.- 

__-- 
....... rnglkg . . .~.  . 22 . .  . 515 .- . 

~ __.____. 
61 

.... .. ... . . . .  - _. __ __ - . . 

- - .. ... . ---___ ... 

. . .  - .  . . ... . .  . . _. Pond A-2 - .  

- . _.__-.____ __-. 

rnglkg .._1:800 __  . . 
- . .... P X 15.8000 115 2.2 lJ g/kg . ________ __ 

. 4,200 ....... . ... -. - -. _ _  - 
__ . . . . . .  _ _  _. - - 

... . . - ._ . 

.--_____ __ .. _________-_ 
______ - ___ . . .  ... 

. - .- . . - . -. -_ -. - . - -_ - 

_____ __ . . . .  rnglkg _ _  ._ _____ 

Pond A-5 
Benzoic - acid S X 500 W k g  . _ 65 415 7.7 

Cobalt . M X 12 mglkg __ 6.9 515 
Acetone V X .  160 C19m 56 115 2.9 

1.7 
Magnesium ..... -. . M X 3,100 1,800 515 1.7 
Vanadium M X 35 mglkg 22 515 1.6 

HAZARD INDEX 16 
Pond A 4  

. M X 40 mg/kg 7.7 314 5.2 Antimony _ 

Magnesium M X 4,700 mglkg i ,800 515 2.6 
Vanadium . M X 51 . mglkg 22 515 2.3- 

-. . -. . ~ 

____ - __ 
mglkg .___-- . ______-. __ 

____ . - . - - __ __ - __ 
__ __ - . . . . _ _  __ __ __ .- - _ .- . - - __. ...... 

- _____ __ - - 
Cobalt M X 1 4' mg/kg 6.9 515 2.0 
Zinc M X 140 m g w  150 515 0.9 

_ _ _ _ _ _ ~ _  __ __ _. .- - -- --__ .. 

HAZARD INDEX 13 

TRVs were developed only for sediment PCOCs (pond-speclfia PCOCs with all records less than the . 
TRV were not shown above. Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 .O. 
Hazard quotients and hazard indices were rounded to present only wo significant figures. 
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Attachment 4 
Table 2 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - 6-Ponds 

~~ 

Toxicity 
OU6 ExposurePoint I Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of Hits Quotient 
Pond E-1 

Fluorene S .... X ... 460 . __ rJ!!!g. 0.32 .. - . 217 - .. 1.438 
Anthracene . . . . .  S X ... . ___--- 460 ... w!_g- --__ 1.7 . 317 ... 271 
Chrysene" . - -  . . .  S -- X '  1,500 vglkg 16 __ 6i7 . 94 
Silver M ... -- . X ... 240 - ....... mg!% - 2.7 717 _- ...... 89 

Zinc . . . . . .  M X _ 730 - ..... - .. In_g!kg .... ______ 150 7i7 4.9 
Methylene chloride .............. V .- - X ~. 9.0 - .. w g  . 2.1 115 4.3 . 

.. .... 
Benzo( b) fluo ran t hene -. S X 2,100 - ._ _i Wk.g--. - 35 5i7 _.__ 60 
Heptachlor P ..... X -- - .... 19 ... E!!kB-. 1.480 117 . 13 
Aroclor-1254 _. P -. X - - 4,100 . ._ - Wkg.  460 1011 2 8.9 - 

. .  _ _  . .  

. 2.8 517 Benzo(k)fluoranthene - S ___ X 780 clg/ks 280 
. .  mglkg . 34 7/7 2.6 M X 89 Copper 

V X 330 ketone 
Magnesium M X 3,600 

M Cobalt 

& n a d i urn.. - . - . - .. -La X 30 
Z hromium M X 65 

..... . . . .  .... - 
~ _ _ _  ........ - ..________. -_-___ - 

..... 150 415 2.2 _ . _____ ___ -WkgL 
. ... -- 1,800 ' ' 7i7 2.0 mglkg. - --__-______ 

3ibenzo(a,h)anthracen - S -~ X 150 - _ _  . !Jg% 110 

.. 

- - - - 
. . . . . . . . . . .  ...... 

. . . .  

.7/7 1:6 * .  

117 1.4 
m P g .  22 7i7 1.4 
mglkg. . 

. .  
X 11 ms'Q 6.9 _______ ... . ~ -. . - -. __ . . . _ . 

.__ _____ . . . . . .  . . . 

-______ ._ .  ....... 8.1-"'- ........ 7/7 ............. -0.8- . 
- - 

...... HAZARD INDEX - -2;OOO . .  

Pond 84 
105 4nthracene - - . . - _- ._ . ___--__ S __ X 100 pg/kg 0.95 518 
63 Zhrysene ___I__. S -- X w/kg .. .- 8':9 818 560 

. 50 3enzo(b)fluoranthene _- . . . .  S X 1,000 IMkg 20 -.. 818 
2.7 318 15 Silver __ ._ M - X 40 

jamma-BHC(Llndane). - _  .- ._.. P X 13 - -  IJglkg - - 4 .7 ' - -  1.n- 2.8 

2.1 3enzo(k)fluoranthene . - . ._ - ____-___ S X 330 . IJgm 160 818 
1.8 . ... 22 818 
1.7 4roclor-1254 . P X 430 iJ9ikg .- 258 1011 3 

7inc . _____  M X 250 mg/kg - -  150 818 1.7 
1.4 Zobalt 

HAZARD INDEX 250 

_ .  

__. - ........... .. - . - . 

- - ._ . _ _ _ _ _ _ .  . 

. . . . .  ......... ... - .. mglkg .. 
Antimony - . . __ . __  . . -- - M -_. X 26 _ _  . mglkg . 7.7 2l4 3.4 

Magnesium . ~ _ _  .._ __ - M __- X 4,ioo- . . 

jaiadium .- - _ ._ M X 39 . .mglkg . 

_ _ _ _ _ _ ~ _  _ _  
mglkg - 1,800 .. 818 . .  2:3.. . 

. __ .- . 

-__._ _ _ _  - .... 

- ... 

______ .. - .  ._ . -. . - _ _  _ .- . . - 

. M .  X 10 mg/kg . _ _  6.9 810 - .  -- .- -. . - - 
Zopper M X 32 mglkg 34 818 0.9 

...... 

, 

s:\eras\woman\SDECOCBM.XLS\9/27~5 1 01 2 



0 

- 

0 

Analyte GRP PCOC ! Concentration Units ' Value , ofHits - Quotient 
Pond 8-3 

M X 170 mglkg 2.7 717 - . . . . . . . . . . .  63 Silver 

Benzo(b)fluoranthene ... .___ S X 500 -!!gIks 28 - 517 ........... 18' 

.. - . _ _  - ~ ____ ._ 

.... . .  . _.__ 380 - - P9kI  . - __ 12 .. .. 217- - - . . . .  32 Chrysene _ .- - - - - - S X 

Antimony - - -- M .  -- X 69 mg/kg_ 7.7 213 9.0 - 
Aroclor-1254 .. - P ---__ X 1,400 - P9Jk3 36 1 _____ ioii2'-- -. __  ...... 3.9 .. 

Copper M __ X 65 __ .. m_q!kg 34 __ 717 _ _  ._ 1.9 
-____ Magnesium M ____ X 3,300 - mglkg - 1,800 ..... 717 __ 1 :8--- .... 

. . . . . . . . .  

- Zinc ~ M x 240 mg/kg - 150 717 ____ 1.6 . . 

Cobalt -- M X 11 .. ITlg!!g.. ..-__ 6.9 717 1.6 
Vanadium M X 31 mg/kg 22 717 1.4 

HAZARD INDEX 130 

Silver ~ ____ . M"  X 140 - _ ... mglkg _ _  2.7 313 52 

- ____-. - 

Aroclor-1260 P X 400 pglkg 2,646.5 311 0 0.2 

Pond E-2 

Chrysene S X 200 C19/kg 26 214 7.7 ___ 
Aroclor-1254 P X - 3,300 -.-w% 757 911 _.___ 0 . .- 4.4 
Magnesium . M ' X  . . ' '5,700 -__-__!Yl!g_-.- 1,800 414 

__ - - 

3.2 
3.1 

Cobalt M X 12 __ - . mg/kg . - 6.9 414 1.7 
1.2 - Manganese - M X 540 ...... mg/kg- _ _  460 414 

HAZARD INDEX 74 

I __-.-I-_ 

__ __ -. Acetone . .  v . x  3 . 750 ' -  240 314 -p g%. -.__. .- 

Vanadium - - M  X 24 mglkg - -  22 313 1.1 

. .  ~ 

--___ 

- __L 

Pond B-5 
. m_g/ks.. . 1,800 515 ._ 2.5 _- . 

. .  .. 22" - 515 _- 2.1 - - -. 

-__._ M x :  140 . - .  .. mglkg 150 515 ._____ 0.9 . 

Magnesium ._ M X 4,500 
Vanadium M X ____ 47 mglkg .____ 

Cobalt - M X 11 m_g/kg .. ____ 6.9 .. 515 1.6 
Znc 
Acetone V x ;  59 lJg/kg 65 . 115 0.9 

- --_ 

HAZARD INDEX 8.1 

Attachment 4 
Table 2 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - B-Ponds 

I ! Toxicity 
OU6 ExposurePoint 3 Reference Freauencv Hazard 

TRVs were developed only for sediment PCOCs (pond-specific). PCOCs with all records less than the 
TRV were not shown above. Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 .O. 
Hazard quotients and hazard indices were rounded to present only two significant figures. 

2 01 2 



Attachment 4 
Table 3 

Summary of Sediment ECOC Screen 
Walnut Creek 

~ 

Toxicity 
Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC? Concentration Units Value of  Hits Quotient 
South Walnut Creek 

S X 110 ' 0.80 1/12 138 
S X 7.5 411 2 39 

Methylene chloride V X 17 0.98 411 3 17 
M .  X 270 150 1211 2 1.8 Zinc 

Magnesium M X 2,400 mgIkg . 1,800 12/12 1.3 

Vanadium M X 28 22 1211 2 1.3 

1.3 
1 .o 

Arsenic . M X 5.0 1211 2 0.6 8.2 
Manganese M X 280 mglkg 460 12/12 0.6 

HAZARD INDEX 230 

crg!kg- _. .___. .i_.___.__ ___ .___ . - - - - - . ._ . - . .. _ _ _ _  . . -2.go-. - - - .  

pg/kg. - - - ..__ 

Benzo(b)fluoranthene S X ~ _ 320 17 311 2 19 I N k g  -.. .. ____ _. ._ - .  

. . . . . Wks.. . - _______ _______ - - - .  . 

mg!kg -. _ _  ________ 
Benzo(k)fluoranthene S X 190.' -- ' . -  pg/kg - . 130 311 2 1.5 - . 

i .3 Benzoic acid S X 83 111 1 C1g/kg . _______ 
mgIkg . .. - _______ _ _ _ _ _  

Barium M X 110 mg/kg , - 90 1211 2 1.2 
Strontium M X -  63 mg!kg . - 50 12/12 
Cobalt M X 6.8 mglkg _ _  6.9 1211 2 
Acetone - - V  X 62 W k g  : 70 - - 3/13 0.9 

Anthracene 
Chrysene . - - - .- - . . _ - __ . - - . - - -. - 

. - - -. -. . . . . - . .. . . . -. . _. . 

- -. - - - - .. - - - _. - _ _  . .. 

. . -. - - - - _- _- - -. __ . - - - - _ - - _.. . .. - __ - . -. 

_ . - _ ._ . - __ ._ - -. . _ . . _ .. - - . . . 

- - .. 110 __ __ . - - . . .- .___ 

_ _  -. I__.. ~. - .. - . 

~ - .. 

__ - . ______-___-.__ _ _  .- . 

-I_ . _. . - _. - _. ___- - . . 

. .  - __ ___ . . . 

________. mglkg .. .- ___ _ _  -. __ - . . . 

. .  . ~ ~~ 

. - - __-I -_ -. . . - . .- North Walnut Creek 
107 
32 
15 Benzo(b)fluoranthene S X 200 Pg/kg 13 211 1 

Methylene chloride . . V x .- 7.0 - .  . pglkg , . 0.74 . 1/10 9.5 
8.2~' 
1.6 Magnesium M X 2,900 . mglkg , ..l,spo 11/11 

1111 1 1.4 Barium -. - M ___________ X 130 mg/kg . 

1.4 Cobalt M .  X -9.8 . -mg/kg - 6.9 1111 1 
1.2 Vanadium M X 27 mg/kg 22 11/11 
1.2 530 460 1111 1 Manganese M X 
1.1 Strontium M X 56 mglkg 50 11/11 

53 1110 1 .o ke tone  V X 
Zinc M X 96 mglkg 150 1 Ill 1 0.6 

HAZARD INDEX 180 

. _. . .- 
65 W k g  . 0.61 . 1111 Anthracene ......... . ._ . S. - - X 

Chrysene S X 180 I N k g  . 5.7 311 1 
____.  . ___ . ____________-__. 

__ _ _  . -. ______ 
_ -_._____ . - 

- .- 

._ ._ . __ Benzoic acid S x .  510 . . W k g  . 62 411 1 ._ . ____ 
-. - -. - ___ 

~ . - 90 

__ - . - . . . . . __ __ - - . _. - --_ - 
- - - - - _. .- -. 

. -. - . .. - mg/kg . . ____. . . _ _ _ _  

- ____ ~ _ _ _  
-- 51 w /kg  . .-  - . - 

* 
. .. 

TRVs were developed only for sediment PCOCs (pond-specific). PCOCs with all records less than the 
TRV were not shown above. Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 .O. 
Hazard quotients and hazard indices were rounded to present only two significant figures. 
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0 .  

. - . . - - . 

Benzoic acid S .  X 490 PS/kS 1 90 313 2.6 
HAZARD INDEX 2.6 

Attachment 4 
Table 4 

Summary of Sediment ECOC Screen 
Woman Creek 

Woman Creek 
Zinc M X 120 mg/kg 150 45/45 0 8  -~-o--- - - __-_ ___ __ 

HAZAHD INDtX 1.2 
x-- - --- 1 5T---mg/kg--- 34 39/45 0 4--- PPer 

1 Toxicity / ! j OUS Exposure Point j . j Reference / Frequency ' Hazard 
Analyte 'GRP PCOC j Concentration ' Units Value j ofHits Quotient 

Pond C-2 
1.7 

Zinc M X . .  200 m g m  150 313 I .3 
HAZARD INDEX 3.0 

-__ - - . Benzoic acid S X 240 IJglkg 140 112 - .- - . _  . ~- . _ .  ._ __________ ~- 

Pond C-I 

TRVs were developed only for sediment PCOCs (pond-specific). PCOCs with all records less than the 
TRV were not shown. above. Therefore, records-shown include only pond-specific PCOCs with individual 

Hazard quotients and hazard indices were rounded to present only two significant figures. 
. .  samples' HQ greater than 1 .O. _. - .  

. . .. .. - .. . - 
. .  . 

0 

0 

s:\eras\woman\SDECOCBM.XLS\woman ueek\BR7/95 



Attachment 4 
Table 5 

Summary of Surface Water PCOCs Exceeding Water Quality Standards 

Water 
OU2 Exposure Point Quality Detection Hazard 

Sitewide PCOCs PCOC Concentration Standards Units Frequency Quotient 
Walnut Creek Watershed 

OU7 Downaradient Areas ~~ " 
.- - 3.8 w- 1 7/23 45 

. ._ . - -. . ____. 170 
120 50 

X ... .. ....... ..... Barium 

Strontium x 910 620 vg/L 20125 1.5 
HAZARD INDEX 49 

11/21 2.4- . . . . . . . .  .. . - .  IJ?L ___ _ _  Manganese x ". 
.- - 

OU2 903 Pad 
Barium 150 3.8 ualL 26/32 39 

1,2-Dichloroethene 11 31 Pg/L 913 1 0.35 
HAZARD INDEX 46 . -  

... . . . . .  ..OU6 A#onds . . - - _ _  . . -  . . . . . . . .  

13 Barium '- 49 
Manganese 77 50 cIs/L-~6/26 1.5 

. 15 
Woman Creek Watershed 

.- 
3.8' - -  pg/C' ..: .- 26/26 .._ _ - - _. - __ _- -. 

. . . . . . . .  . . . . . .  .. HAZARD INDEX . 

OU2 903 Pad 
3.8 Barium. 150 

180 50 
620 Strontium 960 

Antimony 22 30 

- _-__ _. 

.- ._  __ 
. . . . . .  

Manganese - ..~. . 

. .. - - ______ 
0.73 

pg/L__ 29/32 
USIL 713 1 . - __ _. ___  

Tin 46 . .  74 L& 7/30 0.62 
1.2-Dichloroethene 11 31 vg/L 913 1 0.35 

___ .- __ - 

HAZARD INDEX 46 
~ 

OU5 Old Landfill ~ - 1  
Barium .. X 140 3.8 VgIL 30135 37 ___ 
Antimony 18 30 IJqIL 7134 0.60 ... _ _ _ .  ___________ ~ . 

30 74 L i l L  7/34 0.41 Tin 
Manganese 19 50 pg/L 26/34 0.38 

HAZARD INDEX 38 

_-______. _ _ _ .  _ _  - . - - - - _-_ .- .. 

OU1 881 Hillside 1 
. - 100 3 8  p g / i  ~ 1411187 26 Barium 
Strontium .-. - - 1,000 620 pg/L__ 14911 84 1.6 
Antimony . - 15 30 lJg/L 3411 81 0.50 

ug/L 501181 0.43 Vanadium 8.1 19 
Manganese 19 50 Vg/L 1 471 1 84 0.38 

HAZARD INDEX 29 

_______ __ ____ . 

__. __ - 
___ ......... - .... - . - . -. - ..... _ .. __ ___ - . . .  

- - - - - - ......... ......... ._ - . .- - ..... . . ..... .- 
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Attachment 4 
Table 5 

Summary of Surface Water PCOCs Exceeding Water Quality Standards 

I Sitewide PC 

I 
1 1 : Water 

OUZ Exposure Point Quality Detection 1 Hazard 
:OCs PCOC , Concentration Standards Units Frequencv I Quotient I 

Analytes shown above are only those with any individual record exceeding the surface water standard. 
UCLg5 - 95% upper confidence limit of the true mean (based on a 1-tailed test) 
Hazard quotients and hazard indices were rounded to present only two significant figures. 

Page 2 of 2 
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Attachment 5 
Wildlife Results 
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Summary of Ecotoxicological Risk to 
Preble’s Meadow Jumping Mice 



OU4 Downgradient 

OU6 B-Ponds 

OU6 Soil Dump Area 

OU6 A-Ponds 

OU5 Old Landfill 

OU2 East Trenches 

OU7 Downgradient 
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e Summary of Ecotoxicological Risk to Preble's Meadow Ju. ..gin9 Mice in the OU4 Downgradient Source Area at RFETS 0 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU4 Downgradient Source Area at RFETS 



Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU4 Downgradient Source Area at RFETS 

OU = Operable Unit 
IR = Ingestion Rate 

. SUF = Site Use Fador 
I = lncamplete pathway 
NR = Not reportedanalyzed in sample information . 
ND = No1 deteded in laboratory samples 

. 

Unrls lot tngesthon rates = kgng/day: units for conr;entrations = mgkg 



I- - _  t LL - 
U 
CY a v) + 

W 
U 

(0 

(0 

a 

I 
U 

2 a 

Y 

Q) 

0 
v) 
u) 
0 
C 
0 
4 

! . ,  
! I  

a 
3 
0 
e 

c 
e 
0 

Q) c 

f 

s 
.- 

.- 
E" 
B z 
i! 

Y 
1 

CR 
i 
a' 
I n 
0 
X 
a3 

Y 

B - 
(0 
0 
Q) 
0 

.- 
- 
.- s 
X 
0 
0 
0 
W 

0 

Y 

IC 

2 

E 
E 
a 
v) 

' 0 0 N U  

0 0 Y3dd03 s 

X 
(b .- a - 
(0 

0 + 
0 

Y 

U 

G 
2 
0 

* 
0 
a3 c 
0 

P 

c 
0 
0 

.- 
U a 
.- 
L Y 

I 

~ . 

I 
t 
1 

c 
WnlS3NE)VW c 

c 

2 
c 

! 
i 



I- 
L L  

v) c 
W 
LL 
K 
Y 

' ( B  

m 
E 
U 

e 
E a 

- z  
cn 

Q) 
X 
m 
C 

m 

Y - - 
U 

8 
0 
v) 

C 
0 

LL 

* 
Y .- 
2 a 
n 
cn 
0 
X w 
0 
C 
0 

+ 

.- 
U a 
P 
L U 

C 
0 
0 

3NIZ 

I WnN308AlOW 

I NU 
1 

M3dd03 

r 

A N O W I M  

I i 

WfllWNVA 

I 

31N3SW 

! I 

wnNiwnni 

I 
WnlS3Nt)WW 

I 
I 

WnlN313S 

s 
0 
cy 

! 

1 -  

! 

I 

I 

I 

I 

I 
! 

I 
! 
! 

I 

I 

I I 

! 

I 
! 

I. 
j 
j 
i 

1 



I 

Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 B-Ponds Source Area at RFETS 

19.74% 
15 27% 

__ 
14 61% 
1 1  40% 
9 56% 

9 05% 
1 96% 

9 i 9 %  

- 1 95% - 
1 5 4 %  

_ _  - 
. _. 
607% 
0 70% . 
0.6% . 

-. - ... 

.- 
- 0.61% . 

0 5936 _ _  
- 0 59% 

0.46% 
0 30% 
0.25% 
0 22% 
0 22% 
0.07% 
0 06% 
0 04% 
0 32% 

<o 01% 
<0.01% 
<0.01% 

. 

. 0 0 1 %  

- -  . 

-_ 
<o.Ol%- . 

. -  < O . O l %  - 
<0.01% .. 

<0.0156. 
<o OlQL 

.O.OlS/, -.  
<0.01% 
<0.0156- 
<Obi% 

<0.01% 

..._ 

.. - - 

. 

<o 01% 

. .  



Summary of Ecotoxicological Risk to Preble’s Meadow Jumping Mice in the OU6 B-Ponds Source Area at RFETS 

E D = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in slrrface water and sediments 
NO LOG & = No odonol-water partition coefficient available; LOG KC,& are used to estimate vegelalion uptake of organic compounds by 

Units for ingestion rales = kg/kg/day; units for concentrations = mg/kg 
comparing (he relative affinities of a compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow Jum,...Oig Mice in the OU6 Soil Dump Areas Sourca Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 Soil Dump Areas Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 Soil Dump Areas Source Area at RFETS 

SUMMARY PEews MEADOW EXPOSURE POINT 

- JUMPINGMICE T.mstrlBIMh v-m sedinwnt Surfaco Wtor Suflclrl sdl 
Exp Pdnt I Tohl I Toxkny I Huud I Poreentot EXP. point Exp.Point E.alMtd Erp Pdnt Exp. Pdnt 

Cone. Intab Cone. Vdrw Intako Cone. lntrke Com. Intako OU6 SOIL DUMP A R V S  
IPcOCfor IR-NR , IR=0.170 IR - 0.004 IR- l  

Notea: 

PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
7RV = Toatuty Relerence Value 
C)U = Operable UrM 
II4 = Icyestiun Mate 
bul = Site Use Factor 
: = InLumplr?le pathway 
htH = No1 teyofledlanatyzed in Vmple information 
NL) = No1 detected in laboratory:sampks 
NO ECF = No bloconcentration factor available; BCFs are used to estimate tissue uplake of chemicals found in surface water and sediments 
NO LOG & = No octonol-water partition coefficient available; LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = k@g/day; units for conC45ItfatiOnS = m@g 
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comparing Ihe relative affinities of a compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 A-Ponds Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 A-Ponds Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 A-Ponds Source Area at RFETS 

' Becam Preble's meadow jumping mice have been captured in sediments in this source area. exposure from dry sedimenl intake is eslimated. 
Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Siie use Factor 
I 5 Incomplete palhway 
NR i NOI reported/analyzed in sample information 
N.tl) = Nui deleded in laboratory samples 
NO BCf = NO bloconcenlrallon lador available; BCFs are used to eslimate lissue uplake of chemicals found in surface water and sediments 
NO LOG & = No octonol-water partition coefficient available; LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = rng/kg 

HAZARD INDEX 7.10 
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comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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’ Summary of Ecotoxicological Risk to Preble’s Meadow Jumping Mice in the OU5 Old Landfill Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU5 Old Landfill Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jur,.,tng Mice in the OU2 East Trenches Source Area at RFETS 

Contribution of Exposure Points to Total Intake 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU2 East Trenches Source Area at RFETS 

SUMMARY 
PREBLES MEADOW EXPOSURE Palm 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU2 East Trenches Source Area at RFETS 

SUMMARY 

Totrl Toxlclty Hurrd Percontof 
Intake Ref.V~lue Qwtknt Rlrk 

HAZARD INDEX 6.53 Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = I n m p k l e  pathway 
hk = Noi iepotledlanalyzed in sample informalion 
hl) No1 delt!cled 111 laboratory samples 
hu UCf = No b,oconcer)lralion lador available. BCFs are used lo estimate tissue uplake of chemicals found in Surface water and sediments 
NO LOG K- = NO oaonol-water parlition coetficienl available; LOG K.=,,,s are used lo eslimale vegetation uptake of organic compounds by 

Units lor ingestion rates = kg/kg/day; units for concentrations = m m g  
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumpl..d Mice in the OU7 Downgradient Areas Source Area at RFETS 
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ipariny the ielative atfirlilies 01 a compound for water and octorial (a lipid analog) 
tes = hg/kg/day: units lor C O I l ~ n l l a l i O n s  = mglhg 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumplnlg Mice in the OU6 North Spray Field Source Area at RFETS 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU6 North Spray Field Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING MICE 
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Ht t IS = Hoar b iats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not repotledlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = NO bimn-ntratjon factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG & = NO octonolwater partition coefficient available; LOG && are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkg/day; units for concenlralions = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow -4mping Mice in the OUS Ash Pits Source Area at RFETS 

No-: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion.Rate 
SUF = Site Use Fador 
I = Incomplete palhway 
NR = Nol reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO HCF = No bioconcentration factor available; BCFS are used lo  estimate IiSSUe uptake Of chemicals found in surface water and sediments 
N O  LOG K..,, = NO octonol-water partition coetficienl available. LOG are used l o  eslimale vegetalion uplake of organic compounds by 

cornnailria Ihe relalive aninilies of a compound for water and oclonal (a lipid analog) 
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RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = lncomplele pathway 
NR = Not reporled/analyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcenlralion factor available; BCFs are used lo  estimate lissue uptake of chemicals found in surface waler and sedimenls 
NO LOG I&, = No octonol-water partilion coefficient available; LOG l&S are used lo eslimale vegetation uptake of organic compounds by 

UIII~L fur ingL'st1ori rates = kg/kg/day. units for concentrallons = niglky 
comparing the relalive afhilies of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU1 881 Hillside Source Area at RFETS 

Noma: HAZARD lNDEX 4.53 
H F L I S  = Rocky Flats Environmental Technology Sile 
PCOC = Polential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway . .  
NR = No1 reported/analyzed in sample information 
ND = Not detected in laboralo~ samples 
~ ( 0  BCF = NO bi-ncentra(ion fador available; BCFs are used lo estimate tissue uptake O f  chemicals found in surface water andbedimenls 
NO LOG = NO &onol+ater padition u&icient available; LOG &6 are used lo estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkg/day; units for concentrations = m@g 
comparing lhe relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OUS C-Ponds Source Area at RFETS 
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HAZARD INDEX 2.33 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 

SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used lo estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG I& = No odonol-water partilion coefficienl available; LOG are used to estimate vegetation uptake of organic compounds by 

comparing the relative affinities of a compound lor water and oclonal (a lipid analog) 
Unlls for ingestion rates = kglkylday: units for concentrations = niglkg e 

,..> .... 



Summary of Ecotoxicological Risk to Preble's Meadow Jumping Mice in the OU11 West Spray Field Source Area at RFETS 

NOb8: HAZARD INDEX 0.86 
RFETS = Rocky Flats Environmental Technology Sile 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Vaba 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = lncomplele pathway 
NR = Not reporledanalyzed in sample information 
NC = Not detected in laboratory Samples 
NO BCF = No biomncenlration factor available: BCFs are used lo estimate tissue uplake of chemicals found in surface water and sediments 
NO LOG kern = NO octonol-water parlltlon coefficient available: LOG 

I 

are used to eslimate vegetatioi) uptake of organic compounds by 

comparing [he relative atftnities of a compouiid for waler and octonal (a lipld analog) 
Uitils i iqfkg 



Summary of Ecotoxicological Risk to Preble's Meadow Jt....Qing Mice in the OU2 Mound Area Source Area at RFETS 

' Chromium concentration in lerrestrial adhropods is eslimated from lissue:soil ratios in the East Trenches source area. 

Notell: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potenlial Chemical of Concern 
Exp Point t o n c  = Exposure Point Concentration 
1Hv = T o m t y  Relerence Value 
OU = Opeiable 

SUI = Slll! use 
IH = Ingrsllon I 

HAZARD INDEX 0.72 

I = lncomplele pathway 
NR = Not reportedlanalyzed in sample information 
ND = No1 detected in laboratory samples 
NO BCF = No bioconcenlralion faclor available; BCFS are used IO eslimale tissue uptake of chemicals found in surface water and sediments 

uptake of organic compound, m 
nRAFT I , , , , , .  I , . t  I 
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Summary of Ecotoxicological Risk to American KesLaels in the OU2 East Trenches Source Area at RFETS 

Notes: HAZARD INDEX 24.71 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedfanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcenlralion factor available; B U S  are used to estimate tissue uplake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG KO& are used to estimale vegetation uptake of organic compounds by 

comparing the relalive affinities of a compound for water and octonal (a lipid analog) 

0 
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0 111s loi Ingestion rates = kg/kg/day. units for concentrations = mg/kg 
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Summary of Ecotoxicological Risk to American Kestrels in the OU6 6-Ponds Source Area at RFETS 

Notes: HAZARD INDEX 17.39 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicrty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportdanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG KO,,+ are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = mgkg 

. 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



v) 
I- w 
2 
U m 

2 
U 

2 a 

m 

Q) 

0 
v) 
a 
U 
C 
0 

U 
(D 
3 
0 
al 
5 
E 

4 

.- 
a 
Q) 
- 
L 

T 
f 
E 
m 
0 .- 
E 
U 
0 
A 
v) 

U 

a - 
m 
0 .- - 0" 
.- s 
s 
X 
0 

w 

Y 

b 
0 

E 

E a 
E 
v) 

0 1lVEO3 

* 0 0 M3ddOi 

I 

E 
0 u 
C 
0 u 
0 
m 
0 

.) - 

.- 
E c 
V 
m 
C 

0 

- .- c. 
d 
a 

Y % - a a - 
m 
0 
I- 
U 

O 
U 

a 
0 
0 
0 n 
r 
0 
(1p 
E 
0 .- 
U a 
9 
L U 

E 
0 
0 

a w F 
0 

L 
U 
K 
0 



e 
u) c 
W 
I&. 

m 
e 

a 

2 
4 

2 a 

U 

Q) 

0 
v) 
(I) 
U 
C 
0 

4 
a 
3 
0 
Q) 

c 

4 

5 
.- 

c 
0 

Q) 
X m 
c 
m 
0 
I- 
O 
v) 
c 
0 

U - - 
U 

U 

Y .- 
n 

8 
2 
W 
0 
C 
0 

* 

.- 
U a 
P 
L CI 

C 
0 
0 

.-.------ 

I 

w n i m  
i 

i j  tl3dd03 

i 
i 

. .  - 
C .. 

c 
L 
U 
c3 
a 

I- I 
f. 
i: 

. .  



8 4  

Summary of Ecotoxicological Risk to American Kestrels in the OU6 A-Ponds Source Area at RFETS 

Notes: 
RF ETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 

HAZARD INDEX 12.51 

TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportdanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used 10 eSllmate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition Cdfiuent available; LOG l&,6 are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OU6 Soil Dump Areas Source Area at RFETS 
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Summary of Ecotoxicological Risk to American Kestrels in the OU6 Soil Dump Areas Source Area at RFETS 
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Summary of Ecotoxicological Risk to American Kestrels in the OU2 903 Pad Source Area at RFETS 
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Summary of Ecotoxicological Risk to American Kestrels in the OU2 903 Pad Source Area at RFETS 

~~ ~ 

’ Chromium concentration in terrestrial arthropods is estimated from tissue:soil ratios in the East Trenches sourca area. 
Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG & = No octonol-water partition coefficient available; LOG Kovrp are used lo estimate vegetation uptake of organic compounds by 

Unlts for Ingestion rates = hgkglday: units for concentrations = mgkg 

HAZARD lNDEX 10.78 

. .. . . . .... . 

comparing the relative affinities of a compound for water and oclonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OU1 881 Hillside Source Area at RFETS 



Summary of Ecotoxicological Risk to American Kestrels in the OU1 881 Hillside Source Area at RFETS 

. 

HAZARD INDEX 5.38 Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportadlanalyzed in sample information . .  
ND = Not detected in laboratory samples 
NOBCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonokwater partition coefficient available; LOG i&,6 are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = mgkg 
comparing the relative affinities of a compound for Water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OU5 Ash Pits Source Area at RFETS 

Tutal" 
Intab . 

Notes: 
RFETS = Rodcy Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiclty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reporledlanalyzed in sample information 
NO = Not detected in laboratory samples 

Toxlclty Hazard Percent01 
Ref. Value Quotlent Rlrk 

SUF 0.602 
2929.961 
13038.844 

8.402 
10.380 
69.631 
0.520 
0.940 
36.213 
38.768 
337.520 
33.783 
143.888 ~ 

16.938 
15.956 
0.078 
5.715 

..... 16.661 
0.410 

.............. 1.349 

........... 0.928 

... 13.578 
1.807 

_____ 

---- 
_____ 

___-_ 

. _ _  - 

11.767 

......... 52.364 -. . 
0.034 
0.042 
0.280 
0.002 
0.00s 
0.145 
0.156 
1.355 
0.136 
0.578 
0.068 

. 0.064 
3.12E-04 - 

0.023 ._ .~ 

.. 0.067 
0.002 
0.005 ___ 

__ 0.004 ........ 

.. .___. 0.055 
0.007 

__ .. __ .- 

__--_ 

- 

124.855 
112.549 
0.034 

11.710 
0.002 
0.004 
0.145 
3.155 
3.093 
0.528 
2.014 
3.186 
0.064 - 

3.12E-04 
0.023 

0.002 

0.042 __ 

.. 

---___ 

_- 

-__-_ 
- 

~ 0.067 

__ 0.005 - - 
0.004 

___----.-- 0.055 
0.007 

NO BCF = No bioconcenlration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

. . .  

127.452 0.98 21.40% .. . - __ . . . . . .  ._ 
130.867 . 0.86 18.79% 

- 0.076 - 0.45 __  9.77% 
0.099 ......... 0.42 - g,2j%"-- .. __  

0.007 0.29 6.24% . 

--- 0.616. ...... 0.24 --.__. 5.14% 
14.151 ...... -. 0.22 4.87% _.  

----- 21.089 --- 0.15 3.20% ..... 

3.850 ... 0.14 - _. 3.00% ......... 

33.680 - 0.09 . . .  -- 2.07% .. __ . - 

0.02 . __. ... - 0.49% __ -. ._ 
1.846 - -  ... 0.01 0.27% 
11.455 __.- ... 0.01 . .  - 0.13% . ... 

- 3.115 . .. . .  . -- 

. .. ... . . . 38.207 .- ._ - 0.31 - - - - 6.70% 

0.015 0.27 5.83% 

.... ..... . .  ~ _ _ _ .  21.155 0.10 2.08% - -. 

.... . - -. - - 0.03 0.63% 2.207 
0.014 
.- 

___-- 0.820 <0.01 _I .. - .- 0.05% - . 

cO.01 0.04% 
2.497 CO.01 -. .... 0.03% 

146.122 - <0.01 .- 0.0lci" .. -- 

2304.896 ~0 .01  <0.01% 
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Summary of Ecotoxicological Risk to American Kestrels in the OU5 Old Landfill Source Area at RFETS 



Summary of Ecotoxicological Risk to American Kestrels in the OU5 Old Landfill Source Area at RFETS 

Notes: HAZARD lND,EX 4.30 
RFETS = Rocky Flats Environmental Technology Site - 

PCOC = Potential Chemical ofConcem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = lngeslion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mglkg 

= No octonobwater partition CQefficient available; LOG 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OU7 Downgradient Areas Source Area at RFETS 

MERCURY 
VANADIUM X 
ZINC X 
LEAD X 
CHROMIUM X 
STRONTIUM X 
CADMIUM 
ALUMINUM X 
TIN X 
BARIUM x -  
COPPER X 
MANGANESE X 
NITRATENTRITE X 
SILVER 

- 

- 

Notes: 

. -. - . . - ~~ 

NR 0.007 0.014 0.50 11.75% - 
__ 0.300 0.007 NR - 

14.100 0.307 NR - NR - 0.307 38207 0.616 1 ii 
746.000 16.226 NR - NR - 16.226 
55.600 1.209 NR - NR - 
29.700 0.646 NR - NR - 0.646 
118;OOO 2.567 NR - NR - 2.567 14.151 0.18 4.26% 

624.000 13.572 NR - NR - 13.572 
52.700 1.146 NR - NR - 1.146 

.67.100 - 1.459 NR. . - .. NR 
106.000 2.306 NR - NR - 2.306 
64.400 1.401 NR - NR - 1.401 

- NR - 10.779 0.006 0.006 
24.400 0.531 NR - NR - 0.531 

--- --- - 
1.209 ' 3.850 ___ 

2.207 - . ___ .- 

18.700 0.407 NR. - NR - . 0.407 

_ _ _ ~ ~  ~ 

____ - - 

~ 

__ NR 

--- 
21.089 1 0.07 I 1.56% I 
2.007 <o 01 0 07% 

- - 

HAZARD INDEX 4.25 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Pocnt Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not repoddanalyzed in sample information 
ND = Not dete 

re used to estimate tissue uptake of chemicals found in surface water and sediments 
+ are used to estimate vegetation uptake of organic compounds by 

nd for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kesllds in the OU4 Downgradient Source Area at RFETS 

. .  
, . .  ,. ' . . ,  . ..., :.; ' .  ... . , . . .  . . 

' Ainrtyta 
MERCURY 
BERYLLIUM 
MAGNESIUM 
ALUMINUM 
ZTNC 
COBALT 
THALLIUM 
LITHIUM 
STRONTIUM 

MANGANESE 
COPPER 
BARIUM 
TIN 

- 
____- 

VANADTUM 

___. 
NiiRATE-/NlTRiTE 

BEN~o(~;)FLUORANTHENE------ - -. - 
'PHENANTHRENE 
'INDENO( 1.2.3-cdjPYRENE .. '. 
01-n-BUTYL PHTHALATE' 
BIS( 2-ETHYLHEXYL)PHTHAdTE 
c A - o ~ ~ M - ~ - - - -  Dl BE NZO( a. hfANTHl%iC-ENE--'--- 

PYRENE 

rENZO(b)FLUORANTHENE 
BENZO(ghi)PERY LENE 
BENZO(a)ANTHRACENE , 
NICKEL t 1' {, >? 

D I - n - O C F i F P ~ W t  
BUTYL BENZYL PHTHALATE 

CHRYSENE 

FLUORANTHENE 

- 

____- 

- ~ -  

f.11 i '  I, . ' t I 

NO LOG KOw = No octonol-water partition Coefficient available; LOG KO& are used to estimate vegetation 
uptake of organic compounds by comparing the relative affinities of a compound for water 
and octonal (a lipid analog) 

IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway Units for ingestion rates = kglkglday. units for concentrations = mglkg 
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Summary of Ecotoxicological Risk to American Kestrt., in the OU11 West Spray Field Source Area at RFETS 
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Sunmary of Ecotoxicological Risk to American Kestrels in the OUl l  WestSpray Field Source Area at RFETS 

ALUMINUM 
COBALT 
VANADIUM 
BERYLLIUM 
THALLIUM 
MANGANESE 
MAGNESIUM 
LEAD 
NITRATWNITRITE I- BARIUM 
CHROMIUM 
ARSENIC 
STRONTIUM 
ZINC 
MOEED-UM - 

TIN 
COPPER 
CADMIUM 
NICKEL 

__ 

SE iENiuM . . . 

. . . - . - . - 
. -_- 

. . .- -_ . .. . . ._ 

Notes: HAZARD INDEX 3.86 
RFETS =,Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of,Concem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition CoeffiCienl available; LOG Kov3s are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mg/kg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OU2 Mound Area Source Area at R E T S  

CHRYSENE 

' Chromium concentration in terrestrial arthropods is estimated from tissue:soil ratios in the East Trenches source area; 
Lead concentration in small mammals is estimated from small mammaksoil ratios in the East Trenches source area. 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bloconcentration factor available; 6CES are used to estimate tissue uptake of chemicals found in surface water and sedlmenls 
NO LOG h,., = No oaonol-water partition coefficient available. LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = hg/hg/day; units for concentrations = mg/kg 

HAZARD / N D H  2-60 

' 

comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OUS C-Ponds Source Area at RFETS 

ZINC X 
SELENIUM 
COPPER X 
LITHIUM X 
ZOBALT X 
9LUMINUM 
CADMIUM 
VANADIUM I 
LEAD I x  
CHROMIUM 
MAGNESIUM 
MANGANESE 
BARIUM X 
STRONTIUM X 
TIN 
4RSENIC 
____ 

Noba: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
1 = Incomplete pathway 
NR = Not reportedanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG & = No odonol-water partition wdticient available; LOG KOHP are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicoiogical Risk to American Kestrels in the Burial Trenches Source Area at RFETS 

RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG t& = No odonolwater partition coefficient available; LOG KO@ are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = mg/kg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

.-. . .- ..&. 



Summary of Ecotoxicological Risk to American Kestrels in the OU6 North Spray Field Source Area at RFETS 

Notes: HAZARD INDEX 0.50 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway./ 
NR = Not reportedlanalyz 
ND = Not delected in laboratory Sam 

ed to estimate tissue uptake of chemicals found in surface water and sediments 
are used to estimate vegetation uptake of organic compounds by LOG 

for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to American Kestrels in the OUS Surface Disturbance Source Area at RFETS 
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Summary of Ecotoxicological Risk 
to Great Blue Herons 
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Summary of Ecotoxicological Risk to Great BIL Aerons at the OUS Old Landfill Source at RFETS 

Notes: 
RFETS ='Rocky Flats Enkironmental Technology Site 
PCOC = Potential Chemical of Concern 
EXD. Point Conc. = Exposure Point Concentration 

I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 

HAZARD INDEX 41.23 

TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
Lbt - :;,it! use t x i o r  

NO BCF = No bioconcentration factor available; 8CFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG are used lo estimate vegetation uptake of organic compo~nds by 

Units for ingestion rates = kglkglday. units for concentrations = mglkg 

= No octonol-water partition coetficient available; LOG 
coniparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Great Blut ,rons in the OU6 A-Ponds Source Area at RFETS 
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Summary of Ecotoxicological Risk to Great Blue . .dons in the OU6 A-Ponds Source Area at RFETS 

~ D m L  PHTHALATE X 
ACETONE X 
ACENAPHTHENE x 
BENZENE X 

Notes: 
RFETS = Rocky Flats Environmental Technolog 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentratio 
TRV = Toxialy Reference Value 
OU = Opetable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
\ = Incomplete pathway 

___ 

HAZARD iNDEX 23.50 
Site 

NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentralion fador available; BCFs are used lo estimate tissue uptake of chemicals found in surface water and sediments 
NO L O G  t& = No octonol-water partition coefficient available; LOG KC,& are used to estimate vegetation uptake of organic compounds by 

unda tor Il-gesIton tales = kfig/day, untts for concentrations = m 0 g  
comparing Ihe relative atfinities of a compound for water and oclonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Great Blue Herons in the OU6 6-Ponds Source Area at RFETS 

N0bSS: HAZARD INDEX 18.70 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potenlial Chemical of Concern 
E I I ~  Potni Conc = Exposure Point Concentration 
TRV = Toxtccty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyred in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconwntration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG KOVJS are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = m g  
comparing the relative aff inl is of a compound for water and odonal (a lipid analog) 



Hazard Quotient 

IZ! c 
C 
In 
0 
n 
nl 
n - 
4 

s 

E m 
, I  

I .  

MERCURY I I 
I I 

1 '  
SELENIUM 7 1  

1 

COPPER ~ ' ;  

MAGNESIUM 2 
I 
I 

0 

TIN 0 5 
CHROMIUM ' I I 

I . .  

s: 
! :  i 

V I H I U ) I U M n $ [  ' 

I 
1 

CADMIUM 0; : 
COBALT rJ; i 

BERYLLIUM 0; i 

LITHIUM 

STRONTIUM 1: 
A 

I '  

BARIUM 1; . 

BIS(Z-ETHYLHU(YL) 0 : 
PHTHALATE 0 2 

I v, 

5 
s 3 

P 



v) 
I- w 
LL 
K 
(0 

e 
U 

I 
U 

2 a 
9) 

0 
v) 
a 
0 c 
0 

0 
3 
0 
al 
5 
c 
a 
E 
0 

4 
v) 

.- 

L 

Y 

a z 
P) 

U e 

$ 
0 
U 

- X  
v) a 

* 
0 

2? 

E a 
; 
tn 

9) 
X 
(0 

C 
U - 
3 s 
0 
U 

3 

a 
I a 

c 
0 
.- 

v) 

X w 
0 
c 
0 

8 
* 

.- 
U a 
P 
L U 

c 
0 
0 

I 3 s 3 m F I w 1  

I 

I I l l V E O 3  

I 

. _. 

I 
I 

Wl 

-..- 

I 

, 
! 
i , 
I 
i 
I 

! 
I 

I 

i 

I 

i 

I 
I 

j 
i 

I 
I 

I 
I 

i 
1 
! 
i 
I 
I 
I 
I 
i 
I 
I 
1 
I 
1 
j 



Summary of Ecotoxicological Risk to Great Bluti . .jrons in the OUS C-Ponds Source Area at RFETS 
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I = Incomplete pathway 
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TRV = Toxicity Reference Value 
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NO BCF = No bioconcentration factor available. BCFS are used to estimate tissue uptake of chemlcals found in surface water and sediments 
NO LOG KOw = No octonol-water partillon Coefficient available. LOG GvVS are used to estimate vegetation uptake of organic compounds by 

Unlts for ingestion rates = kglkg/day. units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Great Blue b dns in the OUl 881 Hillside Source Area at RFETS 
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Summary of Ecotoxicological Risk to Great Blue Herons in the OUl 881 Hillside Source Area at RFETS 
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Summary of Ecotoxicological Risk to Great Blue Herons in the OUl 881 Hillside Source Area at RFETS 

HAZARD INDEX 8.91 N o h :  
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway . 
NR = Not reportedlanalyzed tn sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG KO& are used to estimate vegetation uptake of organic compounds by 

Unlts for ingesrion rates = kg/kg/day: units for concentrations = mghg 

. -  

... I 

comparing the relative affinities of a compound for water and odonal (a lipid analog) 

i 
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Summary of Ecotoxicological Risk to Great Blue tlerons in the OUS Ash Pits Source Area at RFETS 
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Summary of Ecotoxicological Risk to Great Blue herons in the OU5 Ash Pits Source Area at RFETS 

MOLYBDENUM 

TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 

Unlis lor tngesrlon rales = kglkglday. units for concentrations = mglkg 
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.Summary of Ecotoxicological Risk to Great Blue Herons in the OU2 903 Pad Source Area at RFETS 

~~~~~~~~~ 

Notes: HAZARD lNDW 7.84 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR Not reported/analyzed in sample information 
NO = Not detected in laboralory samples 
NO tiCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG & = No odonol-water partition coefficient available; LOG I(c& are used to estimate vegetation uptake of organic compounds by 

Units lor ingestion rates = kg/kg/day: units for concentrations = mglkg 
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comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Coyotes ir, .,le OU6 Soil Dump Areas Source Area at RFETS 
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Summary of Ecotoxicological Risk to C o y o L  rn the OU6 A-Ponds Source Area at RFETS 

NE CHLORIDE -- 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concem 
EXD. Point Conc. = Exposure Point Concentration 

I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 

TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
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comparing the relative affmities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Coyoi.., in the OU6 6-Ponds Source Area at RFETS 
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RFETS = Rocky Flats Environmental Technology Site 
PCOC Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 

I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcenlration factor available; 6CFS are used 10 estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday: units for concentrations = mglkg 

= No octonol-water partition coefficient available; LOG 
comparing Ihe relalive affinities of a compound for waler and oclonal (a lipid analog) 
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Summary of Sitewide EcotoxicL .ial Risk to Coyotes at RFETS 
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Summary of Ecotoxicological Risk toMallal-, in the OU5 Ash'Pits Source Area at R E T S  

* I  

. .  j Notes: 
RFETS = Rocky Flats Environmental Technobgy Site 
PCOC Potenti Chemical of Concern 
Exp. Point CMC. = Exposure Point Concentretion 
TRV = Toucity Refer- Value 
ou = operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 

NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No biocoocen trahn fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG I(.,,,, = No oct&-wa(er panition coefficient available; LOG && are used lo estimate vegetation uptake of organic compounds by 

Units for ingestion rates = k@@/day; units for wncentralions = m@g 
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comparing the relative affinities of a compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Mallards in the OUl 881 Hillside Source Area at RFETS 
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Summary of Ecotoxicological Risk to Mallards in the OUl 881 Hillside Source Area at RFETS 
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Summary of Ecotoxicological Risk to Malla. in the OU2 903 Pad Source Area at RFETS 

Notes: 
RFETS = Rocky Flats Enwronmental Technology SRe 
PCOC = Potential Chemlcal of Concern 
Exp Pant Conc = Exposure Pant Con enIration 
TRV = Touoty Reference Value 
ou = operable Unit 
IR = Ingesbm Rate 
SUF = SRe Use Factor 
1 = Incomplete pathway 
NR = Not repotidanalyzed in sample infamatron 
ND = Not detected u1 laboratory samples 
NO BCF = No tnocmcmtretron factor available, BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO L O G  & = No a d - w a t e r  partltron coefkmnt available, L O G  are used to estimate vegetatron uptake of organic compounds by 

Units for ifyeston rates = kg/hdday. units for concentratms = m m g  
comparing the relative affinities of a compound for water and odonal (a lipd analog) 
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Summary of Ecotoxicological Risk to Mallal in the OU2 903 Pad Source Area at RFETS 
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Summary of Ecotoxicological Risk to Mallaras In the OU5 Old Landfill Source Area at RFETS 

Exp Point Conc. = Gq0sut-e P 
TRV = Toxicity R e f e m  Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site U s e  Fedor 
I = Incomplete pathway 
NR = Noc repor(dan8lyred in sample information . .. 
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Summary of Ecotoxicological Risk to Mallards in the OU6 8-Ponds Source Area at RFETS 
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Summary of Ecotoxicological Risk to Mallab - - in the OU5 C-Ponds Source Area at RFETS 

Notrr: 
RFETS = Rocky Flats Envmmental Techndogy Sm 
PCOC = POtenW chermcal of concam 
Exp Pant Conc = Exposure Pant Concentratm 
TRV = Toxuty Refer- Value 
ou = operable Unlt 
IR Ingestton Rate 
SUF = Site Use Factor 
I = Incomplete palhway 
NR = Not reponed/anatyzed in sampk information 
ND = Not deleded in laboratory samples 
NO tiCF = NO bioCOnCentratiOn factor available BCFs are used to estimate tissue uptake 01 chemicals found in surface water and sediments 
NO L OC h,, : NO octonol water panition coefficierit available LOG && are used 10 ebtiniate vegetation uptahe of organic compounds by 

ielativr affinities of a Lofnpotrntl fof water and octonal (a lipid analog) 
Untls 101 Inpbllon I glhglaay. units for concrntrations 1 rllg/kg 

HAZARD INDEX 1.67 
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Summary of Ecotoxicological Risk to Mallards in the OU6 A-Ponds Source Area at RFETS 

N o h :  HAZARD INDEX 4.55 
RFETS = Rocky Flats Environmentel Technology Site 
PCOC = Potenlil Chemical of Concern 
Exp. Point Conc. = Exposure Point Concantretion 
TRV = ToxiUty Refereoce Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample infumation 
ND = Nol detected in laboratory samples 
NO BCF = No m n t r a t i o n  factoc available; BCFs are used lo estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG I& = No o d d - w a t e r  partition mefficient available: LOG &,S are used to estimate vegetation uptake of organic canpounds by 

Uruls Iw q e r i o n  (8186 = kO/k@dey. units foc mnCanlratlons = mmg 
comparing the rehtlve effinnies of e compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Mallarap rn the OU6 A-Ponds Source Area at RFETS 

Hazard Quotients for the PCOCs Contributing L 1% of Risk 
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Summary of Ecotoxicological Risk to Mallards 



Summary of Ecotoxicological Risk to Coyotes ._. the OU2 East Trenches Source Area at RFEBS 
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Summary of Ecotoxicological Risk to Coyotes 1 ~ 1  the OU2 East Trenches Source Area at RFETS 

IR = Ingestton Rate 
SUF a Sde Use Factor 
I inconrglele palhway 
kH Na reponed/analyzed in sample inlormalion 
ND NOC ~e ieaed in loboratory samples 
NO BCF = NO baoconcenlration fador available, BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partnion coeftiuenl available. LOG KCWJS are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; unlts for concentrations = me 
comparing the relative affinities of a compound for water and odonal (a hpld analog) 
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Summary of Ecotoxicological Risk to CoyoiGa in the OU2 903 Pad Source Area at RFETS 
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Summary of Ecotoxicological Risk to Coyo. in the OU2 903 Pad Source Area at RFETS 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potenlial Chemical of Concern 
E J ~  Point Conc = Exposure Point Concentration 
1 I :V = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not deteded in laboratory samp!es 
NO BCF = No biwnwntration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG t(,,,,, = No odonol-water partition coefficient available; LOG KC& are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = m@g 

. -  _. 

comparing the relative affinities of a compound for water and odonal (a lipid analog) 

HAZARD INDEX 0.13 



Summary of Ecotoxicological Risk to Coyotes ..# the OUl 881 Hillside Source Area at RFETS 
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Summary of Ecotoxicological Risk to Coyote- .I the OUl 881 Hillside Source Area at RFETS 

TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not repottdanalyzed in sample information 
NO = Not deteded in laboratory samples 
NO BCF = No bioconcantration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG &,,,,, = No &onol-water partition coefficient available; LOG are Used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkg/day; units for concentrations = mgkg 

. 

comparing the relative affinities of a compound for water and odonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Coyotes . . h e  OU4 Downgradient Source Area at RFETS 
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Summary of Ecotoxicological Risk to Coyot- in the OU5 Ash Pits Source Area at RFETS 

. .. . -. . . - .- - . . .- . 

Notea: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Cxp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentralion factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG ~ l ) ~  = NO octonol-water parlition coefficient available: LOG KOG are used lo estimate vegetation uptake of organic compounds by 

Uinis lor iiigeslion rates = kglkglday. units for concentrations = m g W  
comparing the relative affinities of a compound for water and octonal (a lipld analog) 

HAZARD INDEX 0.07 
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Summary of Ecotoxicological Risk to Coyotes in ttlu OU7 Downgradient Areas Source Area at RFETS 
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Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exo. Point Conc. = ExDosure Point Concentration 

I = Incomplete pathway . 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 

HAZARD INDEX 0.07 

- r  - 
TRW = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 

NO BCF = No bioancentration factor available; BCFS are used to estimate tissue uptake Of chemicals found in surface water and sediments 
NO LOG are used to estimate vegetation uptake of organic &mpounds by 

Units for ingestion rates = kg/kg/day: mi ls  for concentrations = mglkg 

= No octonol-water partition coefficient available; LOG 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

e 
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Summary of Ecotoxicological Risk to Coyotes . I ~  the OU5 Old Landfill Source Area at RFETS 



Summary of Ecotoxicological Risk to Coyoteb tn the OU5 Old Landfill Source Area at RFETS 

ENDOSULFAN SULFATE- I HEPTACHLOR EPOXIDE - 
IALORIN 
BENZO(9hi)PcRYLENE I NAPHTHAZGE ~ 

.- 
TOTAL XYLENES 
METHOXYCHLOR 
CHROMIUM 
TOLUENE 
~ETRACHLOROETHENE 
~N-DDT 
BUML BENZYL PHTHALATE I G A E  -- 
ACmPi3imF 2,UETnyLNAP~HT~~LENE -.-- --- 

4 ME THVL.2-PENTANONE 
I SOPHOR ONE 
2 BUIANONE 
[)I n BUIVI  PtiTHALATE 

01-n-OCTYL PHTHALATE I 1 1 1-TRICHLOROETHANE 

AROCLOR-I 260 

_ _  ._____ 

Notes: 

.. 
X 

X 
X 

-- 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 

-- 

- ... . 

X 

X 

RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Conem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicw Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
1 = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG KO,+ are used 10 eslimate vegetation uptake of organic compounds by 

Unlls lor ingeslion rales = kg/hg/day. units for concentrations = mg/kg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Coyote= in the OU5 C-Ponds Source Area at RFETS 

Notes: 
RFETS Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiclty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 

HAZARD INDEX 0.06 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available. BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = NO octonol-water partition coefficient available, LOG KO& are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday. units for concentrations = mglkg 
comparing the relative affinities of a compound for water and odonal (a lipid analog) 



N O W :  
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
EXD. Point Conc. = Exposure Point Concentration 

I = Incomplete pathway 
NR = Not repoftedlanalyzed in sample information 
ND = Not detected in laboratory samples 

Summary of Ecotoxicological Risk to Coyotes in tule OU11 West Spray Field Source Area at RFETS 

20.639 
0.063 

-__ __ 
0.170 
2.435 
26.783 

- - ---_ 
3.969 
0.137 
0.074 
2.856 
0.201 
0.768 
5.041 

-. __ 
__ 

- __ 
48.696 
1.780 
12.174 
7.551 

80.043 

-- - . - . . 

2.480 
4.565 
3.515 

832.996 
74.412 
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. ~ -  
~~ 

I--__ 

534.882 
19.579 

0.02 
0.01 

___. 

. - - 
co.01 
co.01 
co.01 
co.01 
co.01 

- _I 

-- 
<0.01 

HAZARD INDEX 0.04 

- _ _  . .  . 
1 1.47% - .  
7. */u 

.- .___ . 
3.26% .. 
1.97% 

1.19% 
0.52% 

. . - l  .. 81% 

-- 
0 44010 .. - 
0.43% 
0.38% 
0.36% 
0.35% 
0.34% 
0.32% 
0.32% 
0.25% 
0.09% 
0 09% 
0.07% 
0.06°/0 

0.02% 
0.02% 

co.0 1 % 

- .~ 

..  . 
. _. 

.. - 
__ .. 
._ - 
-_ 

- ._ 
.. - 
. .. 
0 03% -- .. . 
.- . . 

__ 
co.ol% -. 

- -~ 
<0.01% 
GO.0 1 % 

. 

TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 

NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG & = No oclonol-water partition c&fiClent available; LOG M are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Coyotes in t 8 . -  OUS Surface Disturbance 

__ X NR - NR MERCURY 
VANADIUM NR - NR 

- 
.- I- ARSENIC NR - NR 3 90E-06 

Source Area - at RFETS 

- .__- 0.008 20.639 cO.01 39.39% -__ NR 

NR 
-- NR - -- 6.60E-07 -- -- 0.002 ._ co.01 - 3294% 

. - . 920% . 

NR _ _  
NR - 8.08E-05 1.654 co.01 - 5.17% 
NR ~- - 0.002 - 51.154 -. <0.01 3.74% 

<0.01 
cO.01 6.60% 

- 2.22E-05 0.255 
- 3.90E-06 0.063 

~ 

- .__- 2.18E-04 .-. - 26.783 cO.01 086% NR 
. 061% . - - 1.41E-05 ___ 2.435 

5.70E-06 1.510 cO.01 040°h NR 
-.- 6.00E-07 ~ _ _ _  0.201 -__ cO.01 ---- . - 0.32% NR 

NR - 1.42E-05 5.041 ~ <0.01 0.30?4 . 
NR 
NR 
NR 
NR - -- 3.86E-05 80.043 cO.01 . -_ 005% .. . . 

7.80E-06 832.996 <0.01 <0.01% NR - 

~ 

cO.01 _._ . . . NR 
- -- - - 

CO.01 0.24% - 6.50E-06 2.856 ~- _ _  . 
1.01E-05 -- 12.174 -___. cO.01 - -.- 009% - . - 
4.00E-05 48.696 cO.01 0.09% __.. 

._ . _.. 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Polential Chemical of Concern 
E ip  Point Conc = Exposure Point Concentration 
THV = Toxictty Reference Value 
OU = Operable Una 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportWanalyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = NO odonol-water partition coefficient available; LOG & ~ 6  are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and odonal (a lipid analog) 

HAZARD INDEX <0.01 



Summary of Ecotoxicological Risk to Mule Deer 
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Summary of Sitewide Ecotoxicological Risk to Mule Deer at RFETS 

Mean Hazard Quotients for the PCOCs Contributing 1 1% of Risk 
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Summary of Sitewide Ecotoxicot-.,aaI Risk to Mule Deer at RFETS 

HAZARD INDEX 0.34 
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Summary of Ecotoxicological Risk to Mule L.er in the OU2 903 Pad Source Area at RFETS 

BARIUM 
MANGANESE 
VANADIUM 
TOLUENE 
AROCLOR-1248 

COPPER 
4-METHY L-2-PENTANONE 

ARSENIC 
CtIL OROF ORM 
C O U L  T 
TIN 
ZINC 
LITHIUM 
STRONTIUM 
NICKEL 
NITRATmNITRITE 
BERY LLlUM 
SILVER 
TOTAL XYLENES 
BlS(2-ETHYLHWYL)PHTHAALATE 
BENZO(a)PY RENE 
THALLIUM 

PYRENK 
DIBENZO(a. h)ANTHRACENE 

FLUORANTHENE 

BENZO(b)FLUORANTHENE 
BENLO(k)FLUORANTHENE 

_ _  _ _ _  
- - 

-- 

TR~CHLOROETHENE 

‘TETRACHLOROETHENE 

B EXZO(~)ANTHRACEN __ - __ - ._ E -- 

12.53% -- 
11.02% - -. . .. . 
10.59% 
10.44% 
10.39% 
9.79% 
8.71% 
7.65% 

- 
. . . . . - .  . 

. ._ . .. , 

. __. 
__ - 
__ - - . . 

2.99% 
2.52% 

. 

- . 
2.33% - . .__ .. - 
2.19% 
1.35% 
1.20% 
0.98% 

0.66% 
0.58% . 
0.39% 
0 38% 
0.34% 
0 29% 

- . .. . 
__ ._ - . .. . 
._ - . . . 

. - 
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- .. 
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0.27% _ _ _  ..- 
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Summary of Ecotoxicological Risk to Mule Deer in the OU2 903 Pad Source Area at RFETS 

BENZO(ghi)PERYLENE 1 x 1  NR I NO I - I 0.191 I 1.89E-05 I ND I - 
F L N E  I I NR I N d  I - I 0.190 I l.88E-05-I ND 1 . - - -. __ 
ANTHRACENE NR 0.009 2.06E-05 ' 0.201 1.99E-05 ND 
ACENAPHTHENE NR 0.010 2.18E-05 0.186 1.84E-05 ND - 
1 , 1 , 1 -TRICHLOROETHANE NR 0.014 3.15E-05 NR - ND - 
Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Polential Chemical of Concern 
~ x p  Point Conk = Exposure Point Concentration 
TWv = To~c~ucy Reference Value 
Ou = Operable Und 
IA = Ingcts~an Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory Samples 

, 

NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG Kovrp are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations 
comparing the relative affinities of a compound for water and odonal (a lipid analog) 

'; SUMMARY:; :: , . ... . 

HAZARD INDEX 0.88 0.88 
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Summary of Ecotoxicological Risk to Mule Deer in the OU1 881 Hillside Source Area at RFETS 

- . - .. - 
MERCURY-- ,. . . - .- . - - - 

BERYL I.IUM-- 
- - -_ . . . . -- -- MANCANESE 

__._ __ --- -- - 
ANTIMONY 
TIN 

_ _  --- 

- ~ -  _____- -__- , .. - 
COBALl NR - 8.343 

NR 119.240 0.207 NR 
NR - 2.111 NlTRATElNlTRlTE 

X NR 2.156 0.004 0.693 PYRENE 
LITHIUM NR - 9.473 
BENZO(c)PYRENE X NR 0.006 1.10E-05 0.311 
THALLIUM NR - 0.510 
NICKEL NR . -  29.863 

0.003 0.762 FLUORANTHENE X NR 1.763 
SILVER 0.540 0.001 ND 
STRONTIUM NR - 61.651 
PHENANTHRENE 

.- 

2-BUTANONE 
~ 

-. 

-- 
-- 

-___ ____ 

1.926 

. . .. . .- . 

.. . .. I , .I . I  . 

. .  SUFm0.130 " .. . , 

0.007 2.03E-05 0.473 
0.003 1.133 

4.83E-05 0.002 4.67E-06 0.003 

- 
-___ __ 

-- __ . 0.926 1.130 ___ 
___-- -___-___. 
4.04E-05 0.002 5.67E-M 0.003 
- 0.003 7.65E-06 0.076 

-~ 

9.74E-06 ND - 1.52E-04 ~ - _ _  
0.004 1.10E-05 0.026 
ND - 0.059 

- 
- 

2.03E-05 NO - 8.4 1 E-05 
0.003 -__- 0.009 2.56E-05 0.003 

___- ____--_____ -___ 

0.014 0.123 3.58E-04 0.015 
0.003 0.009 2.72E-05 0.019 
0.270 13.583 0.039 0.310 

0.002 5.81E-066' 0.006 
0.004 

0:; - 1  1.01E-05 0.006 
- 0.010 

- 

- ______ 
4.25E-04 1 _____ 0 . 0 0 2 7 ~ s %  

0.007 0.051 1.47E-04 - ~_ 
4.25E-06 1.18E-04 3.43E-07 4.59E-06 ___.--_ 

0.025 I ~~~~~~~ 

~- _____ 
9.93E-05 2.63E-06 ______ 1.02E-04 

4.45E-05 4.45E-05 - 
___ __ ______ 

0.003 6.90E-05 
__ 0.001 0.007 1.896-05 
~ . _ _ . _ _ _ _ .  

0.005 1.52E-05 0.207 - 

0.001 0.021 5.95E-05 0.001 
2.46E-05 3.56E-05 

6.02E-05 0 003 

4.42E-05 0.008 
7.27E-06 7.27E-06 __ 

-- 
. 3.34E-05 

2.58E-05 ND 3 97E-05 
. 

ND - __ . __ 

1.739 
21.331 

.- ._ - - 

__ . 
0 004 
1018 

0 009 
0 399 

__ 
_ 

4 34e-- _- 
- --_- 

2.154 
2.880 

46.422 
1.417 
1.391 
2.609 
0.120 

-_I__ 

____- 
27 830 
0 002 
15.306 
0.115 
0.009 
4.282 
0.856 

. - - _. . ._ - 

-_ 
.. .- 

__-__ 
303.372 
2.251 _ _ ~  
5.669 
1.633 
0.077 
0.114 
6.957 
9.449 
3.806 

45.745 
77.285 
0.077 
2.200 
0.514 
0.773 

____.. 

- 
-. 

.. - - 
- . .- . - __ -. 

. .  

0.27 44.35% --- -___ - __ 
0.05 8.67% 
0.05 .8.49% 
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-___ _____ 
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.. --- 0.31% . -. _. -_ 
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<0.01 _- 0.13% .__. . .. 
co.01 0.13% - ._ _._. 
-- CO.01 0.1 1% _ _  
--_ <0.01 ~.~ 0.56% 

~ _ _ _ _ _ _ _ _  <0.01 0.08% 
<0.01 0.11% 

<0.01 0.08% 
--__ CO.01 0.07% 

CO.01 0.06%' 
<0.01 0.05% 
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Summary of Ecotoxicological Risk to Mule De,. tn the OU1 881 Hillside Source Area at RFETS 

Nolea: HAZARD INDEX 0.61 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportWanalyzed in Sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG b+ are used to estimate vegetation uptake of organic compounds by 

Unils for ingestion rates = kg/kg/day; units for concentrations = mgkg 

' 

comparing the relative affinities of a compound for water and octonal (a lipid analog) 



e 
Summary of Ecotoxicological Risk to Mule Dee,:.. the OU2 East Trenches Source Area at RFETS 

TETRACHLOROETHE~E 
ALUMINUM 
METHYLENE CHLOKDE 

.. 
COPPER 
VANADIUM 
BARIUM 
LEAD X 
MAGNESIUM . .  

ARSENIC 
ZINC 
MANGANESE 
TOTAL XYLENES 
CHLOROFORM 
SELENIUM 

LITHIUM 
TIN 

BE RY LL IUM 

__ 

__- 

___.___ 

C-~BALT __- 
.- __ _. _. - 

__ . - .- . .- . -- . 
X . __ - .- . _ _  . .. .- - AROCLOR-1254 

. - . . - . - . . . . -- - 
TO L u E N E 
SILVER 
TRICHLOROETHENE 
B E N Z O ~ E I E  X 

. __ _ _  __  . - . 
- .- 

NICKEL 
1,2-DlCHLOROETHENE 
4-METHY L-2-PENTANONE 
- STRONTIUM 

CHROMIUM X 
BENZENE 
BENZO(b)FLUORANTHENE X 

BENZO(a)ANTHRACENE X 
Z-BUTANONE 
PYRENE X 

FLUORENE - -- 
FLUORANTHENE X 

1.1-DICHLOROETHENE 
BlS(2-ETHYLHEXYL)PHTHALATE X 

1,1,1 -TRICHLOROETHANE 

___ 
.. . - -  - 

 NAPHTHALENE .-- I-- - 

e 

. .. . 
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Summary of Ecotoxicological Risk to Mule Deer 111 the OU2 East Trenches Source Area at RFETS 

Notes: HAZARDINDEX 0.59 . - 

RFETS = Rocky Flats Environmental Technology S ib  
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = ToxicJty Reference Value - 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway . -  

NR = Not reportedanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No broconcenlration factor available; 6CFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG KC& are used to estimate vegetation uptake of organic compounds by 

Unlts for ingestion rates = kglkg/day; units for concentrations = m9kg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



- 
Summary of Ecotoxicological Risk to Mule Deer I ~ .  .ne OU6 Soil Dump Areas Source Area at RFETS 



Summary of Ecotoxicological Risk to Mule Deer I ~ .  .ne OU6 Soil Dump Areas Source Area at RFETS 

HAZARD INDEX 0.43 
.. . 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IH = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to eStimate tiSSUe uptake of chemicals found in surface water and sediments 
NO LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mgkg 

= No odonol-water parliion coefficient available; LOG 
comparing the relative affinities of a compound for water and odonal (a lipid analog) 





Summary of Ecotoxicological Risk to Mule Deb. in the OUS Old Landfill Source Area at RFETS 

~~~ 

STRONTIUM . ... - - ~  
. . -- - - --- ZINC 

LITHIUM 
NICKEL - - .  . 

. . _  
- .__ ACETONE 

TIN 
OlBENZO(a.h)ANTHRACENE- . .. . _- - -_ ..'' 

COBALT 

SILVER 
BENZO(a)ANTHRACENE 
BENZO(b)FLUORANTHENE 
THALLIUM 
INDENO(1.2.3-cd)PYRENE 
DIELDRIN 
ENDRIN KETONE 
BENZO(k)FLUORANTHENE 
PYRENE 
PHENOL 
FLUORANTHENE 

. ._ _- 
BERYLLIUM 

ETKE%E CHLORIDE 
PENTACHLOROPHENOL- - . . - -. 
__._- __ 
FLUORENE 
BIS( 2-E1HYLHEXYL)PHlHAfi ........ . -  ... 

MERCURY I,,, 
. - 

X 44.205 0.047 

X 1.100 0.001 
NR 1.397 0.001 

-_L 

8.000 0.008 - 
__I -- . - 
. - -- 
_ _  - 

0.002 _____. 2.100 _____ ____ 
X NR 0.003 3.29E-06 - -- 
X ND - - 
X 1.000 0.001 
X NR 0.038 4.00E-05 

0.016 1.67E-05 X NR . 
ND 

0.001 1.26E-06 X NR 
X NR ND 
X 

- 
ND 

- 
- 

NR NOLOGKo, - 
0,005 5.01E-06 

_ _ _ _ _ _ _ _ ~ -  

66.571 0.003 0.022 6.49E-05 0.050 27.830 
14.939 0.001 0.009 2.74E-05 0.009 6.957 _- 
8.005 3.84E-04 0.013 3.74E-05 0.002 1.633 --- - 0.022 6.46E-05 0.002 1.739 
9.714 4.66E-04 0.021 6.10E-05 0.003 4.282 

~ --___ ND 

0.758 3.64E-05 ND - 3.97E-05 0.077 
8.348 4.01E-04 0.002 5.81E-06 4.06E-04 0.856 
0.882 4.23E-05 0.001 2.75E-06 4.51E-05 0.115 
7.180 3.45E-04 0.003 1.01E-05 0.001 3.806 
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Summary of Ecotoxicological Risk to Mule Dee1 in the OU5 Old Landfill Source Area at RFEBS 
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Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Poter.tial Chemical of COnCem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not'reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG KO+ are used to estimate vegetation uptake of organic compounds by 

Unils for inyestion rates kgkglday, units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Mule L..d in the OU6 A-Ponds Source Area at RFETS 
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Notes: HAZARD INDEX 0.22 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxlcity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BcF = NO bio~ncenlration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG Kow = No octonol-water partition coefficient available; LOG KO+ are used to estimate vegetation uptake of organic compounds by 

comparing the relative atfinities of a compound for water and octonal (a lipid analog) 
Unils loi in n rates = kglhglday. units for conCentralions = mglkg w 

0.22 



- 
Summary of Ecotoxicological Risk to Mule Deer a b .  -de OUl l  West Spray Field Source Area at RFETS 

NO-: HAZARD iNDEX 0.21 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Sie Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not deteded in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG G,,, = No odonol-water partition coefficient available; LOG 64 are used to estimate vegetation uptake of organic compounds by 

(Jnlls tor Ingestion rates = kgkglday; units for concentrations mg/kg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Mule GcGr in the OU6 6-Ponds Source Area at RFETS 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 

HAZARD INDEX 0.18 0.18 

1 = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory saniples 
NO BCF = No bloconcentration factor available BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 

No llnits lur inyr 11 rates = hglkglday. units for concentrations mglkg 

octonol-water partition coefficient available. LOG I&& are used Io estimate uptake of organic compounds by 
paring the relative affinities of a compound for water and octonal (a lipid anal 



Summary of Ecotoxicological Risk to Mule Det. . d  the OU4 Downgradient Source Area at RFETS 
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i Summary of Ecotoxicological Risk to Mule Dee, ,*I the OU4 Downgradient Source Area at RFETS 

Notes: HAZARD INDEX 0.17 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxictty Reference Value 
OU = Operable Unit 

SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not deteded in laboratory samples. . 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemibls found in surface water and sediments 
NO LOG & = No odonol-water partition coefficient available; LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mg/kg 

IR = Ingestion Rate . j  

comparing the relative affinities of a compound for water and odonal (a lipid analog)- - 



Summary of Ecotoxicological Risk to Mule Deer 11. &ne OU6 North Spray Field Source Area at RFETS 

roL"EN.E 
. - 

Notes: HAZARD I N D M  0.11 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonol-water partition coefficient available; LOG k v r p  are used to estimat?, vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicoic~~,. I .,-A to Mule Lb-t in the OU5 C-Ponds Source Area at RFETS 

NE CHLORIDE .. . 

Notes: HAZARD INDEX 0.00 0.08 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
NO = Not detected in laboratofy Samples 
NO BCF = No bioconcentration tador available. BCFs are used lo estimale tiSSue uptake Of chemicals found in Surface water and sediments 

octonol-water partition coefficient available. LOG 

= hg/hg/day. units for cuncenlrallons = mglhg 
paring the relative affinities of a compound for water and octonal (a lipid analo 

NO L.OG &, 



Summary of Ecotoxicological Risk to Mule Deer in ... J OU7 Downgradient Areas Source Area at RFETS 

Notes: HAZARD INDEX 0.06 
RFETS = R&y Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 

SUF = Site Use Factor 
I = Incomplete pathway 

ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG t& = No octonol-water partition coefficient available; LOG are used to estimate vegetation uptake of organic compounds by 

Unfits for ingestion rates = kg/kg/day; units for concentrations = rnglkg 

IR = Ingestion Rate i: 

NR = Not reported/analyzed in sample information ?' 
? 
a 

comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Mule Deer in the OU2 Mound Area Source Area at RFETS 
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Summary of Ecotoxicological Risk to Mule Deer in the OU2 Mound Area Source Area at RFETS 

Notes: HAZARD INDEX 0.01 
RFETS = Rocky Flats Environmental Technology Sile 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 

IR = Ingestion Rate 
SUF = Site Use Fador , 

1 = Incomplete pathway . . .  . .  

. .  

OU = Operable Unit . . 

NR = Not repottedlanalyzed in sample information . .  
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG &,,., = No octonol-water partition coefficient available: LOG KC,& are used to estimate vegetation uptake of organic compounds by 

Unlis fw ingestlon rates = kgkglday; units for concentrations = mgkg 

. .  . .  
comparing Ihe relative atfinities of a compound for water and odonal (a lipid anal@) 

a 



Summary of Ecotoxicological Risk to Mule Deer in rile OU5 Surface Disturbance Source Area at R E T S  

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Erp Point Conc = Exposure Point Concentration 
TRV = Toxicny Reference Value 
OU = Operable Und 
IR = Ingestion Rate 
SUF = Site Use Fador 1 :  

I = Incomplete pathway 
NR = Not repoddanalyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG KoIlyd are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mglkg 

, !  

. .  i 
. .  

comparing the relative affinitiis of a compound for water and odonal (a, lipid analog). 

HAZARD INDEX 0.01 
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Summaly of Sitewide Ecotoxicologit.Ul Risk to Red-tailed Hawks at RFETS 
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Summary of Sitewide Ecotoxicological Risk to Red-tailed Hawks at RFETS 

Mean Hazard Quotients for the PCOCs Contributing 2 1% of Risk 
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Mean Huard Quotient 
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Summary of Sitewide Ecotoxicologlrd Risk to Red-tailed Hawks at RFETS 
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Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU6 A-Ponds Source Area at RFETS 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
1 = Incomplete pathway 
NR = Not repottdanalyzed in sample information 
ND = Not de tedd in laboratory samples 

___. _____ 
65.800 0.004 1.271 10.863 0.12 18.75% 
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- 
- - - ~ ~ - - . _ _ _ . _ _ _  

_____ - - 7830.000 0.470 
4.17% -. - . 0.03 ___ ~. __ 

____-- - 
- 

___ 
- -_ _- 

~ 

100.000 0.006 0.119 10.142 . 0.01 1.88% 
_____. 

- 0.04% 
0.02% 

~ - 0.01% 
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_____ ND 

HAZARD INDEX 0.62 

NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake Of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG &,6 are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkglday; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU6 B-Ponds Source Area at RFETS 

22.92% 
16.37% 
12 47% 
- 

Notee: ' HAZARDINDEX 0.77 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG kws are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

9.32% 
-.___ 

7.33% 
7.21% 
5.58% 

-- - - 
- - 
-- 

5.18% 
4.04% 
2.47X 
1.64% 
1.23% 
1.16X 
1 .OO% 
0.82% 
0.81% 
0.39% 
0.03% 
<0.01% 
<0.01% 

-- 

- __ 

-____.. 
--- 
-..-__I_ __ 
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Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU6 Soil Dump Areas Source Area at RFETS 

HAZARD INDEX 0.54 Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potenbal Chemical of Concem 
Exp Point Conc = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unlt 
IR = lngestlon Rate 
SUF = Sae Use Fador 
I = Incomplete pathway 
NR = Not reportWanaIyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available, BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonol-water partition coeffiaent available. LOG KO& are used to estimate vegetation uptake of organic compounds by 

Units for ingeslion rates = kglkglday, unns for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

. . .. 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the 0 

~~ ~~~ ~ 

16 Soil Dump Areas Source Area at R f  ETS 

31 0356 
26 60% 
8 69% 
6 65% 
6 49% 

4 16% 
2 61% 
1 36%- 
1 26% 
0 93% 
0 91% 
0 91% 
0 77% 
0 45% 
0 42% 

___- 

. -____._ 

-_ 
___--_ 

5 03% 

-__ 
____-_ 
--- 
-- 

___- 

0.31% 

0.19% 
__ 

-_ -. 
0.18% 
0.16% 
0.13% 
0.09% 
0.06% 
0.06% 
0.06% 
0.06% 
0.05% 
0.04% 
0.04% 
0.03% 
0.02% 
0.02% 
0.01% 
0.01% 
<0.01% 

-______ 
~- 

-____ 
-- 
___- 
-- 

-~ 
-I__ 

. - .._. - -. . 
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Summary of Ecotoxicological Risk to Red-tailed Hb.. ..s in the OU2 East Trenches Source Area at RFETS 

~~ 

Notes:' HAZARD INDEX 0.47 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; B U S  are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KO,., = No octonol-water partition coefficient available. LOG KO& are used to estimate vegetation uptake of organic compounds by 

Un~ts lor mgestion rates = hg/hg/day. unils for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUl 881 Hillside Source Area at RFETS 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU2 903 Pad Source Area at RFETS 

Exp, Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit . 
IR = Ingestion Rate- 
SUF = Site Use Factor 

. . .  

I = Incomplete pathway 
NR = Not reportedanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG W are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mglkg 
comparing Ihe relative affinities of a compound for water and odonal (a lipid analog) 



Summary of Ecotoxicological Risk to Red-tailed H w k s  in the OUS Old Landfill Source Area at RFETS 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUl 881 Hillside Source Area at RFETS 

Notes: HAZARD INDEX 0.28 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I =.Incomplete pathway - . 

NR = Not reportadlanalyzed in sample informalion 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonol-water partition WeffiCient aVailab!e;- LOG Kocnp amused to estimate vegetation uptake of organic compounds by 

Unns for ingestion rates = kglkglday. units for concentrations = mgkg 

. ._ 

.. . . 

comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUl l  West Spray Field Source Area at RFETS 

Notes: 
RFETS = Rody Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuty Reference Value 
OU = Operable Unit 

HAZARD INDEX 0.23 

IR = Ingestion Rate 
SUF = Site Use Fador 
1 = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG &,,,, = No octonol-water partition coefficient available; LOG && are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Red-tailed h-dks in the OUS Old Landfill Source Area at RFETS 

HAZARD 1NDEX 0.24 Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concem 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiaty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 

ND = Not detected in laboratory samples 
NO ECF = No broconcentration fador available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO L O G  &, No octonol-water partition coefficient available; LOG &VJS are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mgkg 

.:‘ 

. _. - 

NR = Not reportedlanalyzed in sample information . .  

comparing the relative affinities of a compound for water and odonal (a lipid analog) 



Nolea: HAZARD INDEX 0.19 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiclty Reference Value 
OU = Operable Un l  
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG KavJs are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

I 

Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUS C-Ponds Source Area at RFETS 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUS Ash Pits Source Area at RFETS 

Notes: HAZARD INDEX 0.22 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxic@ Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonol-water partition coefficient available; LOG lbws are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kg/kg/day; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU7 Oowngradient Areas Source Area at RFETS 

Notes: . .  . HAZARD INDEX 0.16 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reported/analyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No octonol-water partition coefficient available; LOG KO,& are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgn(g/day; units for concentrations = mglkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

e 



Summary of Ecotoxicological Risk to Red-tailed Hb.  .A in the OU4 Downgradient Source Area at RFETS 

Notes: HAZARD INDEX 0.18 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF Site Use Factor 
L = incomplete palhway 

NR = Not reportedlanalyzed in sample information 
NO = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFs are used to estimate tissue uptake of 

chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG 

vegetation uptake of organic compounds by comparing the relative affinities 
of a compound for water and octonal (a lipid analog) 

are used to estimat 

Unils for ingeslion rates = kglkglday; units for concentrations mglkg 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU6 North Spray Field Source Area at RFETS 

Notes: : HAZARDINDEX 0.03 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxlclty Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
1 = Incomplete pathway 
NR = Not reportedlanalyzed in sample information : 
NO = Not deteded in laboratory samples 
NO BCF = No bioconcentration fador available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partiion coefficient available; LOG t&s are used to estimate vegetation uptake of organic compounds by ' 

Units for ingestion rates = kg/kg/day; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 

' I  
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Summary of Ecotoxicological Risk to Red-tailed Hawks in the OU6 Burial Trenches Source Area at RFETS 

Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 

HAZARD INDEX 0.06 

Exp. Point Conc. Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Fador 
I = Incomplete pathway 
NR = Not reportedlanalyzed in'sample information 
ND = Not deteded in laboratory samples 
NO BCF = No bioconcenlration factor available; BCFS are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG = No odonol-water partition coefficient available; LOG M are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kgkg/day; units for concentrations = mgkg 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Summary of Ecotoxicological Risk to Red-tailed h.-..ds in the OU2 Mound Area Source Area at RFETS 

HAZARD INDEX 0.01 Notes: 
RFETS = Rocky Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp. Point Conc. = Exposure Point Concentration 
TRV = Toxiuly Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
I = Incomplete pathway 
NR = Not reportedlanalyzed in sample information 
ND = Not detected in laboratory samples 
NO BCF = No bioconcentration factor available; BCFS are used IO estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG KOw = No octonol-water partition coefficient available; LOG KO& are used to estimate vegetation uptake of organic compounds by 

comparing the relative affinities of a compound for water and octonal (a lipid analog) 



Summary of Ecotoxicological Risk to Red-tailed Hawks in the OUS Surface Disturbance Source Area at RFETS 

Notes: HAZARD INDEX 0.01 
RFETS = Rodcy Flats Environmental Technology Site 
PCOC = Potential Chemical of Concern 
Exp Point Conc = Exposure Point Concentration 
TRV = Toxicity Reference Value 
OU = Operable Unit 
IR = Ingestion Rate 
SUF = Site Use Factor 
1 = Incomplete pathway 
NR = Not repotted/analyzed in sample information 
ND = Not deteded in laboratory samples 
NO BCf = No bioooncsntration factor available; BCFs are used to estimate tissue uptake of chemicals found in surface water and sediments 
NO LOG are used to estimate vegetation uptake of organic compounds by 

Units for ingestion rates = kglkglday; units for concentrations = mgkg 

= NO octonowater partiion coefficient available; LOG 
comparing the relative affinities of a compound for water and octonal (a lipid analog) 
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Analytes not Included in the 
Wildlife Ecological Screen for 

Preble’s Meadow Jumping Mice 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 North Spray Field Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING MICE 

OU6 NORTH SPRAY FIELD 
Pcoc f a  

 AM^. oue 
PYRENE i X  

REASON CODE ' 
Surfickl I I surface I 

Soil I Sediment I Water 1 TRV 
2 I 2 1  2 I 

1 
_ 

SILVER X 1 2 2 
TETRACHLOROETHENE X 2 2 2 
TIN 1 2 2 
TOTAL XYLENES 2 2 2 
TRICHLOROETHENE X 2 2 2 
VINYL ACETATE I 2 2 2 A 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte- 

MEP 0 UMl\ERASWU-NI  XLS N-SPRAY-FIELO 9 1 5 9 5  
DRAFT Page 2 if : 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU2 903 Pad Source Area at RFETS 

JUMPING MICE fwlowlng twsons: 

.. 
. .  . 

. .. 
Rea8onCodm: . 

. _  1 = Analyte not detected in medium . 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 

.. - . . . 4 = No toxiclty reference value (TRV) available-forlhis a.nalyte . . . 

. .  

~ - -- - . . . . .  . . . . . ._ . . . . 

MEP D UMl\EPAS\ZAnU-NI.XLS 903-PAD 941Y95 DRAFT Page 1 0 1  : 
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Analytes not Included in the Wildlife Ecological Screen 
for'Preble's Meadow Jumping Mice in the OU7 Downgradient Areas Source Area at RFETS 

. .. 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen '0. other reasons 
4 = No toxicw reference value (TRV) available for this analyte 

MEP D USOl\ERASUAHU-NI XLS DOWNGRADIENT-AREAS WY95 DRAFT Page 1 c f  
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Analytes not included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 North Spray Field Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING' MICE 

Unable to &mte rkk to WlldlIh ibr Ute 

MEP D U S O l E R A S W U - N I  XLS N-SPRAY-FIELD 91535 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU5 Old Landfill Source Area at RFETS 

.. . . -  Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected.in.medium but not inc!uded in screen for other reasons. - -  

4 = No toxicity reference value (TRV) available focthis analyte. . . ._. ... . -.- I - -  

.. . 
. .  

_ _  , ... ... _. . . 

. .  

. .  

MEP 0 UWl\ERASWU_NI XLS OLD-LANOFILL 9 I l M S  
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU2 East Trenches Source Area at RFETS 

PREBLE'S MEADOW Unabh to esffrnafm tfa& b wlldllh Ibr Iho 
JUMPING MICE lbllowlng fwsws: 

OUZ EAST TRENCHES REASON CODE 
pcocr~r sumchi surtaa 

A ~ l y t .  OU2 Sol1 Sedhnrnt TRV wldw 
1 1 -0ICHLOROETHANE 2 1 2  2 
1 2 4-TRICHLOROBENZENE I 1 2 1  2 
1 2-DICHLOROETHANE 2 1 2  2 
4CENAPHTHY LENE I 1 I 2 1 2  
4LDRIN I 1 I 2 2 

I 

. . . . . .  . .  . ._ ... _. .... -. - 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (lRV) available for this analyte 

MEP D USOlERASWnU-NI XLS E-TRENCHES W l M S  DRAFT Page : J f  1 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 Soil Dump Areas Source Area at RFETS 

PREBESMEADOW 

OUd SOIL DUMP AREAS' 

Unable to wets ff8k to w//a/h br dh. 

REASON CODE:" 
JUMPING MICE lbllowlng twanms: 

. . . . . . . - .. . ... . . I  

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 

.4 = No toxictty reference value (TRV) available for this analyte 

MEP 0 U W l E R A S W U - N I  XLS SOIL-DUMP-AREAS W15195 DRAFT Page I c f  I 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 A-Ponds Source Area at RFETS 

. . . . -. .- - . 

. . - __ . . - . . . 

. ..__ . . 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value available for this analyte 



0 
. A ~ ) y t .  

\ 

Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU4 Downgradient Source Area at RFETS 

PCOC for 
OU4 

I 2 2 

2-METHY LNAPHTHALENE 
4.4-DDT I 

2 

. ~~ 

4-METHY L-2-PENTANONE 
ACENAPHTHENE I 

2 1 2  

_ _  ~~ 

1 

ACENAPHTHYLENE 

ANTHRACENE 
ALDRIN i 

2 

ANTIMONY 
AROCLOR-1248 I 

2 

AROCLOR-1254 l x  
AROCLOR-1260 
BENZENE 
BENZOIC ACID 
BENZYL ALCOHOL 

CHLOROFORM 
delta-BHC 
DIBENZOFURAN 
DIELDRIN 
ENDOSULFAN SULFATE 
ENDRIN KETONE 
FLUORENE 

BIS(2-CHLOROISOPR0PYL)ETHER 

2 1 2  
2 2 2 

I 1 2 
1 i 2  
2 2 
1 I 2 

;I 
I 

1 2 

2 
2 
2 
2 

1 

11 
2 1  2 
1 2 2 

2 2 
.!.. 1 2 

1 I 2 
2 
2 

11 
1 I 

1 I 2 2 

t i 2  
1 / 2  
1 I 2 

11 
1 
1 2 2 

2 
2 
2 

gamma-BHC (LINDANE) 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
ISOPHORONE 
METHOXYCHLOR 
NAPHTHALENE 
PENTACHLOROPHENOL 
PHENOL 
SILVER 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

.>-, 

Reason Codem: 
1 = Analyte not detected in medium 
2 = Analyte not repoftedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

X 

MEP 0 U501\EPASWU_NI XLS O U 4 - 0 O W G W I E N T  

~ ~ 

1 2 
2 : 2  
2 I 2 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 B-Ponds Source Area at RFETS 

. . . .  

Reason Coder: .. ,.. . .. - .. - .  . 

. . . .  .. .- _ .  1 = Analyte not detected in medium' 
2 = Analyte not r e p o ~ ~ a n a l y i . i n . m e d i u m  
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

. . . . . . . . . . . .  . . .  .... . . . . . .  ......... . .  . . . . . . . . . .  

.- . . . . . . . . . .  . . . . .  - . . .  

- . . . . .  . - .  . . . . .  

MEP D UMl\ERASUAnU-NI XLS 0-PONDS 911595 

... 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUS Ash Pits Source Area at RFETS 

able to esfimaf. dsk to wildlib Ibr the 

._ ... 

. _  
e 

. .  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for Qther reasons 
4 = No toxicity reference value (TRV) available for this anatyre 

MEP 0 UMl\ERASVAHU-NI XLS ASH-PITS 911M5 DRAFT Page 1 of I 
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. . .. 

NAPHTHALENE 
N ITRATUN ITRITE 
PENTACHLOROPHENOL 

PHENOL 
PHENANTHRENE 

PYRENE 
SILVER 

X 2 2 2 
2 1  2 2 
2 2 2 

X 2 2 2 
X 2 2 2 
X 2 2 2 
X 2 2 2 

... . 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS C-Ponds Source Area at RFETS 

REASON%ODE 
suflcw I 

Unable to ertlmea dsk to wlldllh ibr th e 
AMERICAN KESTRELS following masons: 

’ A l u m .  I OUI 
PHENANTHRENE / x  
PHENOL I X 

Sdl TRV 
1 
1 

SILVER X 
TETRACHLOROETHENE ! 
THALLIUM 
TOLUENE X 
TOTAL XYLENES 
TRICHLOROEMENE 
VINYL ACETATE ! 

I 

I 

1 
2 
1 
2 
2 
2 
2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detecteiin medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

. .  . . . .  . . . . . . . . . . .  . . .  .. . .  

. ~ . -  - . . -  - . . . . . . .  .. .... 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . -  . -. ... . . . . .  

. .  . .  

. . . .  . .  . . .  . . .  ... & -  . .  . . . . .  
. . .  . -. ... ._ . -. ,... . . . . . . . . . . . . . . . .  

.. - .  . . ... .-. . . . . . . . . . . . . . .  .. 
. . .  

_ I  ...... - .................. 

..,.. 

MEP 0 L?Ml\ERAS\FASP-NI XLS C-PONDS 9/17/95 DRAFT Page 2 0 1  2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Burial Trenches Source Area at RFETS 

MEP 0 U50l\ERAS\FASP_NI XLS BURIAL-TRENCHES BR-5 
~ ~ ~~ 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Burial Trenches Source Area at RFETS 

Unable to estlmat. rfrk to wildllh Ibr th e 
AMERICAN KESTRELS lbllowlngrarurnl: . : 

t OU6 BURIAL TRENCHES I REASONCODE:*I 
I PCOC in I Sudcial I 

METHOXYCHLOR I 2 I 
VINYL ACETATE I 2 I 

.. . . . .  . . . . .  . .  - . _._ 

Reason Codes: - . .  
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4=-No toxict$'referen& value (TRV) available for this-analyte 

. .  -. .̂.. . .  

I- 

, . ,  . . ,.-. .- - -  
. . . .  - . . .  

....... . . . . . . . .  __ ............. ... 

........... jl . . . . . . . .  1 ................ . -.- 

. . . . . . . . . . . .  .- .................. - .... 

. . . . .  
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 North Spray Field Source Area at RFETS 

Unable to estfmah risk to wlldllh Ibr rh e 
AMERICAN~STRELS. . I lbllowlng masons: 

- .  

OUB NORTH SPRAY FIELD 
I PCOCin 

REASON CODE 
SUflCl.l I 

I ' .  A r r ~ h r t .  I OU8 I Soil : I '  TRV I ~~ 

1 , l  ,1-TRICHLOROETHANE i I 2 I '  
1.1 -0ICHLOROETHANE I 2 

. .. 

MEP D USOl\ERAS\FASP-NI XLS N-SPRAY-FIELD 8R4M DRAFT Page 1 of 2 
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Ana.lytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the O U l l  West Spray Field Source Area at RFETS 

0 Unub/e to esr/mats risk lo Wildlflb ~br th 
AMERICAN KESTRELS Ibllowlng masons: 

OW1 WESTSPRAY FIELD REASON CODE 
I PCOCIn Surficlal I 

AMI@ OU11 Soil TRV 
1 ,l ,1-TRICHLOROETHANE 2 

2 1,l-DICHLOROETHANE . 

.- 

........ - . 

. . .  

. . . .  

.. ........ _. .. 

. .  
DIBENZOFURAN 2 
DIELDRIN 2 
ENDOSULFAN SULFATE 2 
ENDRIN KETONE 2 
FLUORANTHENE I 2 I 
FLUORENE I 2 
gamma-BHC (LINDANE) I 2 I 
HEPTACHLOR I 2 ~ ~ ~~ 

2 
2 

HEPTACHLOR EPOXIDE 
INDENO(1,2,3Gd)PYRENE 
ISOPHORONE 2 
MERCURY 1 . -  _ _  
METHOXYCHLOR 2 
METHYLENE CHLORIDE 2 
NAPHTHALENE 2 
PENTACHLOROPHENOL 2 
PHENANTHRENE 2 

2 PHENOL __ 

MEP D.UMl\ERAS\FASP-NI XLS W-SPRAY-FIELD BR4lS5 DRAFT Page 1 cf 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU11 West Spray Field Source Area at RFETS 

Unable to esrimah risk to wildltb Ib r the 
AMERICAN KESTRELS lbllowlng rauons: 

AfUllyt# I ou11 
PYRENE 
SILVER I 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

OW1 WESTSPRAY FIELD . I REASON CODE 
I PCOC in I Sudciol 1 -  I 

Sol1 TRV 
2 
1 
2 
2 
2 
2 
2 

Reason Codm: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte deteded in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP D UU)l\ERAS\FASP-NI XLS W-SPRAY-FIELD BRU95 

. .. _ .  - _ _ -  i 

. .. - 

.. . 
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a 
OU7 DOWNGRADIENT AREAS 

I PCOCin 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU7 Downgradient Areas Source Area at RFETS 

I Unable to estimate dsk to wlldlitb lb r the 
AMERICAN KESTRELS lbllowlng masons: 

REASON CODE 
suaciai I 

A d Y b  1 OUT 
NAPHTHALENE ! 
NICKEL I X 

Soil TRV 
2 
2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

,_ -.- . . . . . .  . . . .  ..... . . . . .  - 
.. . ... ._ . .  . . .  . . .  . . . . . . . . . . .  

. .  ................. .i.. .......... i .-",.r. . . . .  . . . . .  _. . . .  . .  -. .- - 
. - ......... . .  .... ....... 

. .  
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU4 Downgradient Source Area at RFETS 

Unable to esrimah 
AMERICAN KESTRELS lbllowing muons: 

OU4 DOWNGRADIENT I REASON CODE 
I PCOC in I Sudciai I '  I . .  1.. " "  TRV : 

. .  . .  ~. . , 

A ~ f y b -  . .  I ow. I Sdl'  
. .  

1.1.1 -TRICHLOROETHANE I 7 I I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this anaryte 

MEP D U5Ol\ERAS\FASP-NI XLS OU4-DOWGRADIENT BRu95 

a 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Old Landfill Source Area at RFETS 

to wlld/Mo for u, e Unable to e j t h a b  dsk 
. AMERICAN KESTRELS following rwsans: 

a 

.. . 

I I REASON CODE 0U5 OLD LANDFILL 
sumciai I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 USOl\ERAS\FASP-NI.XLS OLD-LANOFILL DRAFT Page 1 of 1 
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Analytes not Included in the Wildlife Ecological Screen . 

for American Kestrels in the OUS Ash Pits Source Area at RFETS 

. . . . . . . . . . . .  

. .  ... 

.... 

. ._ . .... .- _. ........ 
. . . .  
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Ash Pits Source Area at RFETS 

TOTAL XYLENES 2 
TRICHLOROETHENE 2 
VINYL ACETATE 2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 USOlERASlFASP-NI XLS ASH-PITS 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU2 903 Pad Source Area at RFETS 

- .- 
_ -  e 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UK)l\ERASFASP-Ni XLS 903-PAD mu95 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUl 881 Hillside Source Area at RFETS 

.. 

Reason Cod..: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP D U501VRAWASP-NI XLS 881-HILLSIDE Of24195 DRAFT Page 1 of 1 

~~ 



a 
Amlyr, I OU8 

CHLOROFORM I X  
DIEENZOFURAN i x  

. ._ . 

Sdl TRV' 
2 
1 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 A-Ponds Source Area at RFETS 

Unebl. to #Mi@ If& to W l d m  Ibr the 
AMERICAN KESTRELS WIOwlng mama: 

c OU6 A-PONDS I REASON CODE I 
1 PCOC in I s u m t w  I 

ENDOSULFAN SULFATE ! I 1 I 
ENDRIN KETONE I 1 ~.~ ~~ 

I L 
I 

ISOPHORONE I I -  1 I 
METHOXYCHLOR I 1 - - - _ _  I 1 I 

I VINYL ACETATE 2 I 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRVJ available for this analyte 

.. , . - .  . 

. . . . . .  

. /  

.- . ., . . . .  . . . .  . . . . . . . .  . . . .  . . . . .  - _ _  - 
. .  . . . . . .  . . .  

.. .... - 

MEP 0 VSOl\ERAS\FASP-NI XLS A-PONDS 3'17195 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Soil Dump Areas Source Area at RFETS 

4.4 -uu I 

4-METHYL-2-PENTANONE 
ACENAPHTHYLENE 
ACETONE 

1 

X 2 
1 

X 2 
ALDRIN 

gamma-BHC (LINDANE) X I  1 I 
HEPTACHLOR I X I  1 

Reanon codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Anatyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP D.VSOl\ERAS\FASP-NI XLS SOIL-DUMP-AREAS BRU95 DRAFT Page 1 of t 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 B-Ponds Source Area at RFETS 

...... . . .  . . . .  AMI)&: I OU6. 
PHENANTHRENE I X  
PHENOL X 

Unable to Wmh risk b wildllib Ibr th e 
AMERICAN KESTRELS lwIOwlng -: 

. .  
. , . m:..- , . Sdl :i 

1 
1 

* OU6EPONDS I REASON CODE:: 
I PCOC In I sumw I 

- ~ ~~ ~~ ~ ~ 

TOLUENE X 
TOTAL XYLENES 
TRICHLOROETHENE X 
VINYL ACETATE 

2 
2 
2 
2 

- ~ ~~ ~~ ~ ~ 

TOLUENE X 
TOTAL XYLENES 
TRICHLOROETHENE X 
VINYL ACETATE 

2 
2 
2 
2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included . . .  _ _  in screen ..... - -  for other reasons 

No toxicity reference value (TRV) available for this analyte 

... - ..... . .  . . .  .............. r . . . . . . . . . .  
. . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . .  

. . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  
. . .  - _ _  . . . . . . .  - . .  - . .  . .  .-*. _ .  . 

MEP D UMl\ERAS\FASP-NI XLS B-PONDS 9 1  7195 

. . . . .  

. .  . . - -  . ..... .... 
- . .  . . . . . .  

. . . . . . .  
. .  

.... ... - ......... .- ....... 
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~ .. ... 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 A-Ponds Source Area at RFETS 

Unable to Wtnata risk to wildlife ibr UI 0’ 
AMEMCAN KESTRELS m l h  miion#:*:,- ‘. - 

I OU6 A-PONDS I REASONCODE I : 
I PCOC In I sumcw: I. I 
I ow I Sdl, ’ 1 ’  TRV 

1.1 .1  -TRICHLOROETHANE I I 2 I I ~ ~ - 

1.2-DICHLOROETHANE ! X I  2 I 
2-METHY LNAPHTHALENE 1 x 1  1 ~~ ~ 

I I 

ACENAPHTHENE 1 x 1  1 I 
ACETONE X I  2 I 

BENZOIC ACID X 
BENZYL ALCOHOL X 

BlS(2-CHLOROlSOPR0PYL)ETHER -. .. 
a 

MEP D KSOl\ERASVASP-NI.XLS A-PONOS 9 1 7 M  DRAFT Page 1 of 2 



.. ._ . . ... . - . 

.. _. 

. . . .. . . 

.. . . . .-. . 

Analytes not included in the Wildlife Ecological Screen. 
for American Kestrels in the OU2 East Trenches Source Area at RFETS 

. .  

. .  

.. . 

. . .. ... 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not repoftWanalyzed in medium 
3 = Anatyte detected in medium but not included in screen for ather reasons 
4 = No toxictty reference value (TRV) available for f f v  anrrvto 

:ASP-NI XLS E-TRENCHES a24195 MEP 0 USQl\ERAS\F 
DRAFT Page 1 of 1 
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1 
Analytes not Included in the Wildlife Ecological Screen 

for American Kestrels in the OU6 B-Ponds Source Area at RFETS 
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Analytes not Included in the 
Wildlife Ecological Screen 

for American Kestrels . 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUlO Outside Closures Source Area at RFETS 

TOTAL XYLENES 
TRICHLOROETHENE 
VANADIUM 
VINYL ACETATE 
ZINC 

TIN I 2 2 2 I 
TOLUENE I 2 2 2 

2 2 2 
2 2 2 
2 2 2 
2 2 2 
2 -  2 - 2  

Note: No data exists for OUlO Outside Closures, therefore, all analytei are listed above. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

- -  

MEP 0 USQlERASWU-NI XLS OUTSIDE-CLOSURES 919195 DRAFT Page 2 c! 2 
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU2 Mound Area Source Area at RFETS 

Reason Codes: 
1 = Analyte not deteded in medium 
2 = Analyte not reportedlanatyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxic@ reference value (TRV) available for this analyte 

MEP 0 UMl\ERASUAHU-NI.XLS MOUND-AREA 915195 DRAFT Page I of 1 
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.. . 

L 

Analytes not Included in the Wildlife Ecological Screen 
for Preble’s Meadow Jumping Mice in the OUlO Outside Closures Source Area at RFETS 

. .. 

a 

*. 
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU2 Mound Area Source Area at RFETS 

. .  - -  

, . .  . .. 

Reason Codem: 
1 = Analyte not detected in medium 
2 = Analyte not repottedlanalyred in medium 
3 = Analyte detected in medium but not included in screen !or other reasons 
4 = No toxiaty reference value (TRV) available for this anatyte 

. .. 

MEP 0 UMIERASVASP-NI XLS MOUND-AREA DRAFT Page 1 sf : 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS C-Ponds Source Area at RFETS 

MEP 0 USOI\ERAS\fASP-NI.XLS C-PONDS 9 1 7 M 1  
DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU5 C-Ponds Source Area at RFETS 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanaiyyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRW available for this analyte 

MEP 0 USOlERASWU-NI XLS C-PONOS 917195 DRAFT Page 1 sf ! 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the O W 1  West Spray Field Source Area at RFETS 

. -. 

. -. . . . - . . - . 

. .  

_ .  

.. . - - . . .  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP D V50l\ERASWU-NI XLS W-SPRAY-FIELD %ism DRAFT Page 1 2f  : 



PREBLE'S MEADOW 
JUMPING MICE 

Unable lo d m a t a  risk Lo wlldllh fbr UIO 
lbl/owfng mssons 

OU6 BURIAL.TRENCHES 
I P C O C ~ W  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

REASONCODE i '  

Sumclal 1 I Surc0t.- I 

. .  . 

A ~ h / t b  I OU8 
TETRACHLOROETHENE ; x  
THALLIUM I 
TOTAL XYLENES I 

VINYL ACETATE ! 

.. . . 

.., . . . .._. 

Soil I Sediment WMW TRV 
2 1 2  2 
2 2 2 
2 2 2 
2 1 2 1 2  

. .  .. 

. ... 

MEP 0 UMl\ERAS\ZAnU-NI XLS EURW-TRENCHES 9 / 1 M S  
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUl 881 Hillside Source Area at RFETS 

~~ 

Unable to estim8t. tfsk to wildlllb Ibr the 
Cwlolvlng 

* PREBLE'S MEADOW I JUMPING MICE 

. .- 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium . .-. - ' -.'. .'.' 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

.. 
- I  ' . ' . 

MEP D KSOlERASWU-NI XLS 881-HILLSIDE 9/15/95 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU2 903 Pad Source Area at RFETS- 

......... 

. .  

I 

............. . . . . . . . . .  Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not repomYanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value 0 available for this analyte 

... 
... 

MEP O.UY)l\ERASWNPC-NI XLS 903-PAD 9 1 7 M  DRAFT Page 1 of I 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OUl 881 Hillside Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

* 

e 

MEP D USOl\ERAS\ANPL-NI XLS 881 HILLSIDE 91- DRAFT Page 1 c f  



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU6 8-Ponds Source Area at RFETS 

. _  

. .  

.. . ... . . . 

. _  . . 

. . . .  . . . .. 
Reason Cod&: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium- but not includeb in screen for other'iea~so~ns""-'"' 
4 = No toxic@ reference value (TRV) available for this analyte 

. ' . 

MEP 0 USOl\ERAS\ANPL-NI.XLS 8-PONOS 9 1 9 9 5  DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU5 Old Landfill Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 

3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicw reference value (TRV) available for this anaryte 

. .  2 = Analyte not repoRed/analyzed in medium . .. 

MEP 0 USOl\ERASWPL-NI.XLS OLD-LANDFILL 91535 
DRAFT Page 1 31 . 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU6 A-PondsSource Area at RFETS 

. .. 

. ..... 

. .... 

. . .. . . . , . 

.. . . . . . , 

., . .I_. . . .- . . . 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repoftedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

. .. . . . . . . 

MEP D UXJlERASWNPL-NI XLS A-PONDS W l M S  DRAFT Page 1 c f  1 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OUS C-Ponds Source Area at RFETS 

. .  

. .. - 

Reason code8: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP D UXll \ERASMPL-NI XLS C-PONDS 9 1 y 9 5  DRAFT Page 1 c:  1 



Analytes not Included in the 
Wildlife Ecological Screen 

for Mallards 



, 

Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU2 903 Pad Source Area at RFETS 

, 
-METHYLNAPHTHALENE I 1 1 I 

I 1 I 1 ~-CLIAICIUTUC.IC 

ENE 1 1 
tnw"Lwli-1248 1 1 
,ROCLOR-1260 X 1 1 

1 1 C L I 7 C U C  
- 
BCI.LC1.C 

BENZO(g hi)PERY LFNC 
BUTYL BENZYL PH I M- I c 

DlELDhtn 
FLUORENE 
HEPTACHLOR I 
HEPTACHLOR EPOXIDE 
INDENO(1.2.3cd)PYRENE 

-I.- 1 X I 1 1 I 
I 1 1 I N A l  A t C  

. .  I I I I 

PHENOL I 1 1 I 
I 1 I 1 

DRAFT Page 1 of 1 
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a 
r""" ... surhco 

A t ~ l y t b  - OUI Sediment W* 
1 .I-DICHLOROETHANE i x  1 3 
1.1-DICHLOROETHENE X 1 3 
1,2,4-TRICHLOROBENZENE 1 1 
1.2-DICHLOROETHENE X 1 3 
2-BUTANONE 3 3 
2-METHY LNAPHTHALENE 1 1 
4,4'-ODT 1 1 
4-METHY L-2-PENTANONE 1 I 
ACENAPHTHENE X 1 1 

Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OUl 881 Hillside Source Area at RFETS 

' TRV 
4 
4 

4 
4 

ACENAPHTHY LENE 
ANTHRACENE 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

X 1 ! 1 
X 1 1 
X 1 1 
X 1 1 

1 1 
L 

BENZENE 1 1 
BENZO(a)ANTHRACENE X 1 1 
BENZO(a)PY RENE X 1 1 
BENZO(gh1)PERYLENE X 1 ! 1 
BENZOIC ACID 1 I 1 
BENZYL ALCOHOL 1 I 1 

1 1 BIS(2-CHLOROISOPROPY L)ETHER 

ISOPHORONE 
METHOXYCHLOR 
NAPHTHALENE 
PENTACHLOROPHENOL 
PHENOL 
VINYL ACETATE 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 - No toxiclty reference value \ I RV) available for this analyle 

1 1 
1 1 

X 1 1 
1 1 
1 1 
1 1 

MEP D.USQl\ERAS\ARHE-NI.XLS 881-HILLSIDE 6/24/95 DRAFT Page 1 cf 1 



TETRACHLO~OETHENE 3 I 3 
TOLUENE X 3 ! 3 
TOTAL XYLENES 3 3 
TRICHLOROETHENE 3 i 3 
VINYL ACETATE 3 3 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxic@ reference value (TRV) available for this analyts 

4 
4 
4 
4 
4 

MEP O.VSOl\ERAS\AAHE-NI XLS ASH-PITS 8/2- DRAFT Page 1 :: . 



. .. . 

e 

. . ." dU6 &PONDS;. 
PCOC In 

OU6 

. .  
, . p.; .. ~ .:. . . . . . . .;. . .- <' . 

. .  ._ " . , ' : A m i ; ,  
1,l.l-TRICHLOROETHANE 
1.1-DICHLOROETHANE 
1.1-DICHLOROETHENE ! 
1,2,4-TRICHLOROBENZENE X 
1.2-DICHLOROETHENE X 

Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU6 6-Ponds Source Area at RFETS 

, .  . .  
~REAsON~CODE.:'.: . . 

. ' . .. .su-;.- .- ~ .: ' , , . . - 
- : .  w:'.: : .  SOdlm.nt .. m:. 

1 I 1 
1 I 1 
1 I 1 
3 1 4 
1 3 4 

I .. .- 

~ 

Reaaon Codes: 
1 = Analyte not detected in medium 

3 Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

2 = Analyte not reported/analyzed in medium - - _ _ ,  

- 

DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU5 C-Ponds Source Area at RFETS a 

Rearon C-: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP 0 USOl\EFlASblRHE-NI XLS C-PONDS % l M 5  DRAFT Page 1 of : 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OUS Old Landfill Source Area at RFETS 

a 

heason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UK)l\ERAS\ARHE-NI XLS OLD-U’NDFILL 8/24J9!5 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU6 A-Ponds Source Area at RFETS 

I GREAT BLUE HERONS’ 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyred in medium 
3 = Analyte detected in medium but not included in s m n  for other reasons 
4 = No toxiclty referents value (TRV) availabb for this analyte 

DRAFT Page 1 of  1 MEP D USOl\ERAS\ARHE-NI XLS A-PONDS 9/15/95 

i 



Analytes not Included in the 
Wildlife Ecological Screen 

for Great Blue Herons 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUlO Outside Closures Source Area at RFETS 

- . . -.. 

. . . . . . . . . . .  - ... 

.. 

Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
1 = Analyte not deteded in.medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in,medium but not included in screen for other ieasons 
4 = No toxicity reference value (TRV) available for this analyte 

....... .- ._ . . .  . -  . . .  
. . . .  

..... -. 

MEP 0 UMl\ERAS\FASP-NI.XLS OUTSIDE-CLOSURES 919195 DRAFT Page 2 of 2 



. . . . .  

. . . . . . . . .  I ous 
. *  < . .   A AM^. ' ' 

PHENANTHRENE I X  
PHENOL I X 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Surface Disturbance Source Area at RFETS 

. . . . . .  
Soil .' '. TRV ' .  

1 
1 

Unable to Wmate dsk to wldh fo r the 
AMERICAN KESTRELS lbllowing rwsona: 

PYRENE X 
SELENIUM 
SILVER X 
TETRACHLOROETHENE 
THALLIUM 

I * .  OUS SURFACE DISTURBANCE REASON CODE 
3 ,  I PCOC In I sumcia i 

1 
1 
1 
2 
1 

TOTAL XYLENES 
TRICHLOROEMENE 
VINYL ACETATE 

- 

2 
2 
2 

.. .... 

. . . . . . .  ..... . . . . . . .  . . . . .  .. - . . a .  _ . i  .,- . .  

- . . . . . . . . . . .  



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUlO Outside Closures Source Area at RFETS 

COBALT I 2 I 

MEP 0 USOIERASFASP-NI XLS OUTSIDE-CLOSURES 9119195 

COPPER 

DRAFT Page 1 of 2 
~ 
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. .  ._ ..... 

SILVER 
TETRACHLOROETHENE 
TIN 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 North Spray Field Source Area at RFETS 

Unable to &mate tisk to wildltlb Ib r the I :'- AMERICAN KESTRELS ' rWlondng mms:, 

X 1 
X 2 

1 
X 2 

2 
X 2 

2 

OU6 NORTHSPRAYFIELD. ": . I '-REASONCODE'.;: 
- .  . - .  .:-:. .......... I PCOCinI sumcw . 1 .  '.. * .: .. . I 

A ~ f y b  I OU6 I S d l  I -. TRV 
PYRENE 1 x 1  2 

......... 
. . . . .  

. . . . .  . . .  .- .... . . . .  - . ~ .. 
... . - . . . .  . . -  . -. 

. . . . . . . . .  

. _ .  . . .  . .  

. .  . . . . . . . . . . . .  ....... 
. ...... - . . . . . .  

. . .  
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Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Surface Disturbance Source Area at RFETS 

INDENO(1.2.3-d)PY 

MEP D QSOlERASWASP-NI XLS SURFACE-OISTURBANCE BR4/95 DRAFT Page 1 of 2 
~~ 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU5 Ash Pits Source Area at RFETS 

. .  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

a 

. 

. 

e 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU5 Surface Disturbance Source Area at RFETS 

.... . 

MEP O.USOl\ERAS\CAU-NI.XLS SURFACE-DISTURBANCE BR4i95 DRAFT Page 1 0 1  2 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUS Surface Disturbance Source Area at RFETS 

~~ ~ ~~~~ 

Unable to osffrnata 

Reason Codw: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

. .  . 

- . . .  
. . .  - 

. _ .  . 

... . . .  

.. . .. 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 Burial Trenches Source Area at RFETS 

Uneble to esdlmah fisk to wlldllh ibf bhe Ibllowlng: 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not repofted/analyzed in medium 
3 = Analyte detected in medium but not included in screen for ocher reasons 
4 = No toxiclty reference value (TRV) available for this analvs 

MEP 0 UMlERAS\CAUI-NI XLS BURN-TRENCHES 8RU95 

~~ 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU2 Mound Area Source Area at RFETS 

~ 

I 
I 

I 
I .  

. . . ._ . . . . ... . .  

. . . 

. -  . _. 

... 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repofledlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 
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. .. 

Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 North Spray Field Source Area at RFETS 

MEP D USOl\ERAS\CALA-NI.XLS N-SPRAY-FIELD Mu95 
DRAFT Page 1 c :  2 



.. , 

Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 North Spray Field Source Area at RFETS 

Sol1 I Wadsr TRV 
. .  

Anrtytm ' 

TETRACHLOROETHENE 1 X 2 1 2 
TIN I 1 I 7 
I ... I I - 
TOTAL XYLENES t 2 2 
TRICHLOROETHENE 1 X '  2 2 
VINYL ACETATE I 2 I 2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

. . .  

DRAFT Page 2 of 2 
MEP D USOlERAS\CAU-NI XLS N-SPRAY-FIELD 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU5 C-Ponds Source Area at RFETS 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
TETRACHLOROETHENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

X 1 I 1 
x 1 I 1 
X 1 I 1 

2 I 1 
2 1 
2 1 
2 I 1 

I 

I 

I 

- 
Reason Codes: 
1 = Analy-te not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the O U l l  West Spray Field Source Area at RFETS 

._ . -. . . . ._ . . . 

. .  

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedfanalyted in medium 
3 = Analyte deteded in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analy-te 

. 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU7 Downgradient Areas Source Area at RFETS 

. .. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (T’RV) available for this analyte 
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delta-BHC 
OIBENZOFURAN 
gamma-BHC (LINDANE) 
HEPTACHLOR 
VINYL ACETATE 

Reasoncodes: . . .  

1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

.. . * . .  - _- .. . .  

. -  . . . - -. _. -. . 

1 i 1 
X 3 1 4 

I 1 1 
1 1 
1 I 1 

. - _ .  . .. . . .. . . 

... .- 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU4 Downgradient Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU5 Ash Pits Source Area at RFETS 

. . . - . . ... -. . 

. . -. - .. . 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 
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Analytes not included in the Wildlife Ecological Screen 
for Coyotes in the OU2 903 Pad Source Area at RFETS 

... . - 

0 

, . ... 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium.but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UY)l\ERAS\CAU-Nl.XLS 903-PAO DRAFT Page 1 o f  : 



. . .  

Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU1 881 Hillside Source Area at RFETS 

, ,:.' . . ._ COYOTES' 

. . . . . .  .... - . .  _ . .  ._ . .  ... .... 

Reason C0d.m: .... 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 

...... - . 
4 = No toxi'6ty referende value (TRV) available for this dnalyte ...... 

. . .  ..... - .. - _. . . - . . . . .  

.......... .. - 

MEP D U501LERASCALA-NI XLS 88l-HILLSIDE 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 Soil Dump Areas Source Area at RFETS 

ilLVER 
'RICHLOROETHENE 

X 1 I 2 
X 2 ! 2 

MEP 0 USOl\ERAS\CALA-NI XLS SOIL-OUMP-AREAS 8R- 

flNYL ACETATE 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU2 East Trenches Source Area at RFETS 

... . I . 

. _  

. .  . I . .  I OU2 . 
,.,. : . '  . _  . 

. :-_ A ~ l y t .  .I. ~ . 

1,l-DICHLOROETHANE I 
1.2.4-TRICHLOROBENZENE 
1.2-OICHLOROETHANE 
ACENAPHTHYLENE I 

- _ _ -  - 
DI-n-OCTYL PHTHALATE 
D I BE NZO( a, h )ANTH RAC E N E 

gamma-BHC (LINDANE) 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
ISOPHORONE 
MERCURY 
METHOXYCHLOR 
MOLYBDENUM 
NITRATE/NITRITE 
PENTACHLOROPHENOL 
PHENOL 
THALLIUM , . . _  
VINYL ACETATE 

.- - 
PHENOL 
THALLIUM , . . _  
VINYL ACETATE 

.- - 

Soil I W8tW ' T R V  
2 I 2 
1 2 

2 
2 4 3 

1 2 
1 2 

1 I 

. .  1 . I .. 2 
1 I 2 

I 
1 I 2 I I -  
1 2 .  I 

-1 - 3  . 2 1 I 
' 1  2 I I 

1 I 2 1 I 
1 I 2 I 

2 
I 2 2 I 

1 I 2 I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

. -  
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 6-Ponds Source Area at RFETS 

- - 

1 1 -DICHLOROETHENE I 
1 2 4-TRICHLOROBENZENE ! X  
2-BUTANONE I X  
2-METHYLNAPHTHALENE X 
4,4'-DDT 
4-METHY L-2-PENTANONE X 
ACENAPHTHENE I X  
ACENAPHTHYLENE I 
ALDRIN X 
ANTHRACENE X 
AROCLOR-1248 
AROCLOR-1260 X 
BENZENE X 
BENZO(a)ANTHRACENE X 
BENZO(a)PYRENE I X  
BENZO(b)FLUORANTHENE X 
BENZO(gh1)PERYLENE X 
BENZO(k)FLUORANTHENE X 
BENZOIC ACID x '  
BENZYL ALCOHOL X 
BISf2-CHLOROISOPROPY L)ETHER 

. .  . . 
:.. ,, , 'A& . .  - .: . 1- 0017 

, _  . , _ _  

l,l, 1-TRICHLOROETHANE i 
1.1-DICHLOROETHANE I 

1 I 1 .  
I . . . .  l-.. I . -. ...! . -1 ..... 

1 ' - I  1 

. 

a 
1 
1 -- 
1 

2 
2 
2 

PHENANTHRENE X 
PHENOL I X 

1 1 

2 I 1 i 
2 i 1 i 

1 

2 1 

2 
1 

1 I 1 
1 I 2 
1 ; 2 
2 I 1 

2 

1 I 1 1 
1 I 1 

1 
1 
1 

1 

1 . I  1 1 
1 I 1 

1 
1 
2 

1 I 1 1 
3 I 1 4 1 

- _ _  
PYRENE 
TOTAL XYLENES 
VINYL ACETATE 

X 

-1 
1 
1 1 

1 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyts 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 A-Ponds Source Area at RFETS 

. .  

Reason Codea: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicQ referencb value (TRV) available for this analyte 
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Analytes not Included in the 
Wildlife Ecological Screen 

for Coyotes 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUlO Outside Closures Source Area at RFETS 

. : . .  

- . .. 
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Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUlO Outside Closures Source Area at RFETS 

. ...- . 

Note: No data existsfor OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
, . - . . . - . . .- .. .. . . -1 = Analyte not detected.in medium .. ... 

2 = Analyte not reportdanalyzed in medium . .  

3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

MEP 0 USOl\ERAS\CAU-NI XLS OUTSIDE-CLOSURES 919195 



Analytes not included in the VIildlife Ecological Screen 
for Mule Deer in the OUS C-Ponds Source Area at RFETS 

. .  

0 .. ... .. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportWanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU7 Downgradient Areas Source Area at RFETS 

1 , l  -DICHLOROETHANE ! 
1.1 -DICHLOROETHENE 
1.2.4-TRICHLOROBENZENE 1 
1.2-OICHLOROETHANE I 

1,2-DICHLOROETHENE I 
2-BUTANONE X 
2-METHY LNAPHTHALENE I 

I :-. 

2 I 3 4 
2 1 
2 I 1 
2 ! 1 
2 I 1 
2 1 
2 I 1 

4,4'-DDT I 
ACENAPHTHENE X 
ACENAPHTHYLENE 
ACETONE X 

2 1 
2 ! 1 '  
2 ! 1 
2 3 4 

I 2 I 1 ALDRIN I I 
A NTH RAC E N E I X I  2 I 1 I 

Reason Codes: 
1 = Analyte not detected in medium - 

2 = Analyte not repofledlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this anaryts 

MEP 0~501\ERAS\OOHE-NI.XLS OOWGRADIENT-AREAS 91 71% DRAFT Page I of I 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 Burial Trenches Source Area at RFETS 

I 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for olher reasons 
4 = No toxiuty reference value available for. this anaryts 

. .. 

MEP O.USO:\ERASIODHE-NI.XLS BURIAL-TRENCHES 917195 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 Mound Area Source Area at RFETS 

I IN 

TOTAL XYLENES 
VINYL ACETATE 

. . .  . 

1 I L 
2 2 
2 2 

MEP 0 USOlERAS\ODHE-NI XLS MOUND-AREA 117195 DRAFT Page 1 o f  1 



Analytes not Included in the Wildlife Ecolooical Screen 
for Mule Deer in the OU5 Surface Disturbance Source Area at RFETS 

. ... . 

MEP 0 U50l\ERAS\OOHE-N1 XLS SURFACE-OISTURBANCE 9117195 DRAFT Page 1 of Z 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUS Surface Disturbance Source Area at RFETS 

ous ' . _ . _  .. .. 

PHENOL 
PYRENE I X  
SELENIUM I 
SILVER 
TETRACHLOROETHENE 
THALLIUM 
TIN I 

1 2 
1 I 2 
2 I 2 
1 2 
1 2 
2 2 
2 2 
2 I 2 
2 ! 2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

... . .  

. . ... . 

. 

... . .. ... ... - . . . _ .  

.- 
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.. ..... - . . ..-. .... 

.._ . .- 

e 

Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUlO Outside Closures Source Area at RFETS 

MEP D UK)l\ERAS\00HE-NI XLS OUTSIDE-CLOSURES Wl%% 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUlO Outside Closures Source Area at RFETS 

Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 

2 = Anatyte not repofledanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

1 = Analyte not detected in medium - . . -  __.. 

. .  . . _. . 

MEP 0 U501\ERAS\OOHE-NI XLS OUTSIDE-CLOSURES SIla3?l5 
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Analytes not Included in the 
Wildlife Ecological Screen 

for Mule Deer 



.. . 

Analytes not Included in the Wildlife Ecoloqical Screen 
for Mule Deer in the OU6 6-Ponds Source Area at RFETS 

.. . .  

. .  

-_ - .. 

Reason C o w :  
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyts 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU4 Downgradient Source Area at RFETS 

. .  

.._ . 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Anatyte not reported/analyzed in medium 
3 = Anatyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP 0 UX)l\ERAS\OOHE-NI.XLS OU4-00WNGRADIENT 9/17/95 DRAFT Page 1 sf  : 



a 
, - 0 .  

a 
.. - 

.. 

... 

Analytes not included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 A-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repoftedlanalyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this anaryte 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the O W 1  West Spray Field Source Area at RFETS 

. _ .  . -. . . . - 
. .  

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons' 
4 = No toxiaty reference value (TRV) available for this analyte 

DRAFT Page 1 of 1 MEP D UX)!\ERAS\ODHE-NI XLS W-SPRAY-FIELD 9/17r95 
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1 .. . .. . 

Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUS Ash Pits Source Area at RFETS 

.. . 

. .  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty referena, value (TRV) available for this anawe 

MEP D.UWl\ERAS\ODHE-NI XLS ASH-PITS 9/17/95 



. .. 

Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU5 Old Landfill Source Area at RFETS 

Reason Codes: . .. 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

. .  ? .  . . 
. .  . . . . .. 

. . .  .. _. 

MEP DUY)l\ERAS\ODHE-NI.XLS OLD-LANDFILL 917195 
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a 

Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 East Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

- 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 Soil Dump Areas Source Area at RFETS 

. _  

. .  . .. - . _. ' . . . -.. . .- - . Reason Codas: ' 

2 = Analyte not repofidanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4.= No toxiclty reference value (TRV).available for this analyte 

1 = Analyte not detected in medium . . .  
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i 
i 

. .  i 

TIN 
TOTAL XYLENES 
TRICHLOROETHENE 

Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 North Spray Field Source Area at RFETS 

1 i 2 
2 ! 2 

X 2 I 2 
VINYL ACETATE I 

.... 

2 I 2 

. -  

. .  

.......... ... ..... ... . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  .. - 
. .  

- ...... .-. . . . . .  

- . .  

MEP 0 USOl\ERAS\ODHE-NI XLS N-SPRAY-FIELD 9/17/95 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 North Spray Field Source Area at RFETS 

MEP D VSO1ERAS\ODtiE-NI XLS N-SPRAY-FIELD 917195 
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Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 903 Pad Source Area at RFETS 

e . . . . . .  

. . . . . . .  

......... e 
... -. . . .  . . . . .  . . -.....- . .  L . . . .  ........ - . -  . .- -Reason Codes: 

1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxic.@ reference value (TRV) available for this analyte .. 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUl 881 Hillside Source Area at RFETS 

. .  

. . . . . . 

. 

__ , _  .- _ _  . - . .. . .. --.-. . . - .  .. . 
. . -. - -. - - -Reason Codes: 

I = Analyte nofdetected in medium'' 
2 = Analyte not repotted/analyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 

.- 

. -. . . . .. 4 = No toxicity reference value (TRV) available for this analyte 

. - . , , . . .- . .  . . . . . . -. - ... . . 
.. ... .__ -. .. . . . .. 

.. . . . . . - 

.. . .. . . - - . - . 

. . . . . . . 
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Analytes not Included in the 
Wildlife Ecological Screen 

for Red-tailed Hawks 

t 



a 

BENZYL ALCOHOL X 1 I 1 1 
BIS(2-CHLOROISOPROPY L)ETHER 1 
BIS(2-ETHY LHl3YL)PHTHAlATE X 1 3 1 4 

1 - -  1 I __ 
1 

BUTYL BENZYL PHTHALATE X 1 I 3 1 4 

.- .... . .. . - . 

I 

Analytes not included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 B-Ponds Source Area at RFETS 

4.4-DDT 1 1 2 
4METHY L-2-PENTANONE X 2 1 1 
ACENAPHTHENE X 1 3 1 4 
ACENAPHTHYLENE 1 1 1 
ACETONE I X  2 I 3 3 4 

.. . - 

... - .  

.. .. 

MEP D USOl\ERAS\BUJA-NI.XLS B-PONDS 9 / 1 M S  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 A-Ponds Source Area at RFETS 

.. .. 
~ 

_. ... . . 

. .  

a 

. .  . 

.. . 
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Analytea not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 A-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not nportedlanalyzed in medium 
3 = Analyte detected in medium, but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

... 

. .. . ._ . _ _  . . . . . ._ . . . 

. . .  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 Soil Dump Areas Source Area at RFETS 

1.2.4-TRICHLOROBENZENE 

.. . .. - 

. - .  .._ . . 
... ._ 

. . . . . . . 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value available for this anaiyte 

MEP D USOl\ERAS\BUJA-NI XLS SOIL-DUMP-AREAS 9119% 
DRAFT Page 1 o f  i 

. L 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU2 East Trenches Source Area at RFETS 

Reason coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Anaiyte detected in medium but not included in s m n  for other reasons 
4 = No toxiuty reference value (TRV) available for this anaiyte 



Analytes not Included in the Wildlife Ecological Screen 
for RedLtailed Hawks in the OU2 903 Pad Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not nportedlanalyzed in medium 
3 = Analyte detected in medium but not induded in screen for other reasons 
4 = No toxicdy referenca value (TRV) available for this analyte 

MEP D V2SOlERAS\eUJA-NI XLS 903-PAD 911 5/95 
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Analytes not included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUl 881 Hillside Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity referenca value (TRV) availabb for this anatyte 

MEP 0 USOl\ERAS\BUJA-NI XLS 881-HILLSIDE 91595 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS Old Landfill Source Area at RFETS 

Reason Cod&: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UX)lERAS\BUJA-NI XLS OLD-LANDFILL 9115195 DRAFT Page 1 o f  : 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the O U l l  West Spray Field Source Area at RFETS 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the O U l l  West Spray Field Source Area at RFETS 

I 

Reason Codes: 
1 =, Analyte not detected in medium 
2 = Analyte not reportedlanalyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

. . . . .  . . . . . . .  . 

.... .. . . . . . . . .  .... i . .  . .  . . . . . . . .  ................. . . , .. , . - ._ . _  .- ....._._.. 

1 . ...... 

......... --. 

..... ..... .-...-. ......... 
.._ . . 

.... 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 Ash Pits Source Area at RFETS 

MEP 0 U5Ol\ERAS\BUJA_NI XLS ASH-PITS 9/1- 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS Ash Pits Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

. . . . . . . . 

. . _.. . ... 

.._. . . 

MEP 0 USOI\ERAS\BUJA-NI XLS ASH-PITS W l M S  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 C-Ponds Source Area at RFETS 



e 

Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS C-Ponds Source Area at RFETS 

SILVER 1 ! 3 3 4 
TETRACHLOROETHENE I 2 j 1 1 

! 1 I 3 3 4 
3 I 3 4 

THALLIUM 
TOLUENE 2 I 
TOTAL XYLENES I 2 1 1 
TRICHLOROETHENE 1 2 1 1 I 
VINYL ACETATE I 2 I 1 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

. . . . . . .  .- . . . . . .  -. 

................ - . . . . . . . . . . . . . . .  
. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

- _ _  .- . . .  



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU4 Downgradient Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repofledlanalyyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

MEP 0 UY)l\ERAS\BUJA-NI XLS OU4-DOVWGRAOIENT 9/15/95 

. .  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU7 Downgradient Areas Source Area at RFETS 

. .  

.. ....... ,.- 

. . . .. ... , 

a 

.. ' 

. .  



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU7 Downgradient Areas Source Area at RFETS 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

. - ... . .- , . . . . . . . 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 North Spray Field Source Area at RFETS 

~a 

- .  . .. ... . .. 

. .  .... 
e 

. .  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed.Hawks in the OU6 North Spray Field Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicRy reference value (TRV) available for this analyte 

. .  . . . . . .- . , . . . . .  

- . ._ 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 Surface Disturbance Source Area at RFETS 

6 

. . .  . 

.. . 

- ....... 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS Surface Disturbance Source Area at RFETS 

I IN 

TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

I z I z 
X 2 I 2 2 

2 I 2 I 2 
2 2 2 
2 2 I 2 

1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

. 

.. 

MEP 0 U%l\ERAS\BUJA_NI.XLS SURFACE-OISTURBANCE Y I m  DRAFT Page 2 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU2 Mound Area Source Area at RFETS 

e 

. .  

, .  .. 

a 
. . .. . 

. .  

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportdanalyred in medium 
3 = Analyte detected in medium but not included in m e e n  for other wason3 
4 = No toxiclty reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU10 Outside Closures Source Area at RFETS 

MEP 0 USOl\ERAS\BUJA-NI XLS OUTSIOE-CLOSURES 9113135 DRAFT Page 1 of 2 



e 
Analytes not Included in the Wildlife Ecological Screen 

for Red-tailed Hawks in the OUlO Outside Closures Source Area at RFETS 

. .  . . ._. _. - . .. ~ - 

I 

I, . . ... . . . 

. .  ... . 

. 

.Note: No data exists for Out0 Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
1 = Analyte not.detected in medium 
2 = Analyte not reportedlanatyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

. - . . - .. 



Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

- - ______. - ........... .s '. 

S 

S 

Hexachlorobutadiene . - . . .  _ - _ _  
. 

___-_. . . .  .... 

- .  
Indeno( 1,2,3-cd)pyrene . -. - . __  S -  
I sop h or0 n e 
Methylene .. chloride V 

i 
. ___ 

1 -  
. . . .  

-__. N-Nitrosodiphenylamine - - . .  

P hen an t h fen e 

cis-1.3-Dichloropropene V 011 7 ND 

2-Butanone 

S X 1/19 0.10 rn$!!!. 
'Pyrene .-. .~ _____ S X 1/19 0.1 1 mglkg 

- ---___.______-___ . 

OU2 East Trenches 

...... . .__-.___ 0.067 T!!k!ks .. 

2-Chloroethyl _ vinyl ether V X 015 
2-Methylnaphthalene . - __.-.__ S -- X 311 00 . .- 0.37 -- mg/k_g . .--. 

.. - - .  ________.._ P X 111 l o  0.01 1 mg/kg 
'3-Methyl-2-pentanone - _ _  __ V . X 51306 .- ._ 0.021 rng/kq - __ 
4-N i t roaniline 
i AcenapJhth - y lene __ - _ 

.... .......... ... . X 621320 1.6 _ __ rnglkg. ..___ ,Acetone V 
. Benzene -_ _ ._ - __ V . X 213 18 __ 0.014 rnglkg . 
Benzo(a)anthracene .. . ____ S .... X 11100 __- 0.18 -- r n m  
6enzoia)pyrene . -. ...... - .. - _ __  ... __ .. __ S .- . .  0.18 . - ._ . ____ __  ...... r n m  

' Benzo(b)fluoranthene . . . . .  __ S . _ _ _  . X '! 00 . . .  0.18 ._ mg/kg 
Benzo(ghi)perylene - __ - -. . S ._ ._ . X I ,  100 . 0.17 ._ - -_ rng!kg 
Benzo( k)fluoranthene . .  .- S 3.100 

V X 231277 
~. 

ND 
. __ . 

. _ _ . _ _ _ ~ _ _ _ _  

!. 
4,4'-DDT 

ND S X 0193 
S 011 00 ND 

__ - ___ . 

_ ....... .. ____.- ... 

._ _ ._ -. - 

X 2!100 .... 

ND 
-. ._ - _- . .  - __ ___ _. I . ... ..... . 

. . . . . . .  

Exposure 
Detection Point 

Ana lyte Group PCOC . Frequency - Concentration Units 
OU7 Downgradient Areas 

ND - - __ __ ... . . . . .  . . . . . . .  
v 011 7 

... - . .  - ._ - - . .  
2-Butanone 
2-Methylnaphthalene . S 011 9 -  -. - ND 

. - - .- - _ - 0.014 . . -. . q / k g  
- - __ - - .... . .. . . . .  . . .  - ... ._ .. 

3-Methyl-2-pentanone 
.. - - - V . - - - . . . . .  x i l l  7 

s 011 9 
ND 4-Nitroaniline 
ND Acenaphthylene . . . .... .. .. 

ND Acetone 
ND Benzene 

ND 
ND 

ND 
Benzoic acid S 011 9 ND 

.- - - ... ......... .... 
S 011 9 

V 011 7 
V 011 7 

S 011 9 
S '011 9 

o/19 

-._ - . _._ ....... -. . .  . 

._ __ _ _  . . . . . . . . .  .. -. ...... . .  

___ ._ _. . . . . . .  - .. . .  .- . 

_- -. __ - - . - __ - . - 
. . . .  1/19 0.048 rnglkg - s x 

-. - - __ ___ Benzo(a)anthracene . . .  -- --._ . ._ . .  . .  .. 

Benzo(a)pyrene . .  __ ..  
Be nzo( b ) flub ra n t h en e 
'Berizo(ghi)perylene . . . .  . s . . 0119 
Benzo( . . .  k)fluoranthene - . - ._ . _ ..... __ .. s- ' .. 

_ . _ ~ _ _ _ _ _ _ _ _ _ _ _ _  

_----____I________ 
_ _ _  . -. ... - .. - ... ___ . ... .. . -  N,D. . . .  

- ~ - ~ _ _ _ _ _  ....... . . .  . . .  - _ __ - - - __ 
. .- - ___ - - -. __ -- - - 

. . . . . . . . . . . . .  __ - __ . 

.... . . .  . . . .  IButyl benzyl.phtha!at,e .... - . .  .- .. - S X . . .  

'Carbon , . . . . .  disulfide - . 

Carbon tetrachloride . . . .  V 

-. __ - . ..- . .  

. .  _ _  . v __ ...-.. . ... 

- ~___.-___ .... 

1 C hloroforrn V 

. .- .................... -. _____Am..i 0.29 ----. r n g M  

. _ _  011 7- 
1/19 

ND 
011 7 ND 

. . .  -____iL___ 

- . . - .. 
011 7 ND 

_- -_ __ 
011 9 ND __ 

ND 
X 011 7 ND 

___-.____ 
011 9 

_. 

. . .  - ... - .. 

. _  



Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection ' Point 

Analyte Group PCOC Frequency Concentration Units 
11100 . - - -__ 0.40 _ -. . . __ mglkg .. . - Benzoic acid 

S X . .  01100 Butyl benzyl phthalate . . - - . __ - _. 
Carbon disulfide 
Carbon tetrachlorjde . . . . . . - __ V - - _ _  __ - x '. 29131 7 - - . . 7.7 - _. mg/kg 
Chloroform . . . . -- V _ - X . . . 611325 . 0.42 ----._--mg!k_g 
Chrysene - -~ S X . 211 00 - - 0.18 - - mglkg - ___ __ 

V X 4/31 7 0.026 -mglkg Ethylbenzene 
mglkj Fluoranthene 

Fluorene . . - - - _. . __ - S .- .__ . X 11100 0.17 ~ mglkg 
HeDtachlor'eioxide- 

S X 

V X- 0131 7 

- - . . _ . -. -. . . 

.. - . - . . ND 
ND 

- - . - - - - -. __ - 
. -. ._ __ __ - ___ . . . .  -. - ._ - ._ - __ - 

-__ . . -  - . - .  _. _ . _ - . 

- ._ -. __ - s X 11100 0.19 __ - .. 

P ~01110- ND 
. -  

- --_- -. - - ___._ - 
Hexachlorobutadiene S X 
Indeno( 1,2:3-cd)pyrene .... . ~ _ _ _ _  _ _  . . .  . 
lsophorone S 

x 
N-Nitrosodiphenylamine S X 

Pyrene - . -  ..s 
aipha-BHC P 

. _ _  - - . - -. .- __ __ -. . . 
S X 

. . . ._ - __ . - ._ ..- - . . . ._ 

_ Methylene chloride V . . - - . __ - 
-~ ____ . _. - - - _ . - - ___ - - - -___ - .- . 

- mglkg 
x - - -  .21100- 0.20 malka 

Phenanthrene .... - . ...- ..,.. . . . - . -  S x . .3/100 .. . . .. 0.25 
- - . . - ._ __ ___________ 

- . __-_______._ 

- -__ - . -.. _ _  . . - _  _. __ 
cis-l,3-Dichloropropene V X 0131 7 ND 

. . .. . .  . . .  
OU2 Mound Area 

2139 0.0070 m>!!!g 
~~ 

2-Butanone V X 
X 

- ._ . - - 
. 

2-Chloroethyl vinyl ether .: v . . . __  . - -. 

. -.. .- s x. :_:._ . .. . 

. P .  x .- 

2-Methylnaphthalene - _. . .. . __ - 
_____. 4;4'-DDT 

.~ 

X ._ . . 3-Methyl-2-pentanone V - . . ___ -__ 
4-Nitroaniline s 

S 
V icetone 
V Benzene . 

S Benzo( . ..- . a)anthracene .- . 

S 
S Benzo( . b)fluoran thene 

Benzo(ghi)perylene S 
S Benzo( k)fluoranthene 
S Benzoic acid 

Zarbon disulfide V 
V Zarbon . - . tetrachloride 

Zhloroform V 

- . . - __ - - 
dcenaphthylene _ ~ _  .. - - - - 

Benzo( _ _  a) py rene 

. ___I__ 

- ____. 

___- 
__-_ 

______ ~ 

-_ .~ 

__.____. __ . . . -._____ 

__ - .. . . ________ 
Butyl benzyl phthalate S . 

. - .... .- _ __ . 

_ _  -__ - . - ____ 
_. . . _. ._ _ _  __ - 

Zhrysene ~ S 
Ethyl benzene V 
horanthene S 

S h o r e n e  
P 

____ -. 

. . . __ _. -. .. - - - - . 

- . - . -~ . . ._ - .- _ _  -. - . 
. . . . . .- . . - - ._ _. - . . 

leptachlor epoxide - . _. . 

lexachlorobutadiene . . . _. . -. - - - S ._ . 
. .- . _- ... . . . - . 

. -  _ _  

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
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011 

017 
017 
017 

0153 
3/52 
2/53 
017 

0153 
1 I7 
517 
,317 
3'7 

ND - 

. ... 



...... _ - -  

3-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Carbon .tetrachloride 
Chloroform 

Methylene chloride 
cis-.l,3.-Dichloropco~ene 

. . . . .  

. - 

. . .  

. . . . . . . . . . . .  . . . . .  

. . . . . . . . . .  
Ethylbenzene . .  

. - . _ 

. . . . .  . a- 
1 . .  

OUS Old Landfill 
2-Butanone V X 

0 

. 

Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

. . -. . -. - .. - I ,  .. . . .  ........ 
_ .  ._.- . P 4'-DDT 

. .. - _. -. . . .  
3-MethyI2-pentanone . _ . ._ - . __ V X 
4-Nitroaniline . . .  S 
Acenaphthy - - .. . . .  lene S X 

Benzo(a)anthracene . - . ____ S 
Benzo(a)pyrene - .. -. __ - .- 
Benzo( . - -. ... b)fluoranthene .___ S X 
Benzo( g . hi)pery lene S ... X 
Benzo( k)fluoranthene S X 
Benzoic acid S 
Butyl benzyl phthalate .... -. _ . S. X 

V Carbon disulfide 
V Carbon tetrachloride . ._ . . -  

chloroform V 
S X Chry sene . . 

.- - .- - _ _  ._ - 
.- .- -- _ ________ ~ 

V X 
V 

X 
S X 

. - __ - . .- 
Acetone 
Benzene . -. 

-__.. . . . . .  _ -_ .~ 

.- - 
_ _  

____.__ - 

__________.__ - 
X 

. -. _. _. ~ 

________. 

__.__ . - . . __ - .- .. - - 
__.-_ ~ _ _ _ .  

. . .  .-. . .  ~ 

.-. __ __ 
E thy lbenzene . ___ . V X 
Fluoranthene . - ..... - . S X 

Heptachlor epoxide _. . . . .  _ _  - ... -. -. . 

- . _. ________ 
_ _ . _ ~  - .... . 

S X 
P X 

. - . . .  - . Fluorene 

Hexachlorobutadiene S 

Exposure 
Detection Point 

Analyte Group PCOC Frequency , Concentration Units 
ND Indeno( 1,2,3-cd)pyrene ... S .... - X . . . . .  017 ..... 

IsoDhorone S 017 ND 
-. . . . . . . .  

.- . .- 
. .  - . - . . . . . . . . .  . 

-. 

Methylene chloride . . . . . . .  - . V _. - - ... X - . . . .  15/53 - . .  . . .  - .. 0.069 - - 1- .. mg/kg 

--ND Pyrene . . . . .  -- . . .  ... . . . .  . . . . . . . . . .  
alpha-BHC . P . ..... 

ND 
ND 

- ._ __ ..... .. . . . 
S X 017 

. . X 017 
S X 017 

... .- .. . . .  N-Nitrosodiphenylamine 
Phenanthrene 

.- - .  .- . . . . . . . .  .- - - .- _. - .. .. . 

- -. __ 
017 . ND _ _  . . _ _  . - -. 

cis-l,3-Dichloropropene V X 0153 ND 
OU6 North SDrav Field . .  

12-Butanone V X 013 ND - __ 
V X 

V 

-_  - _.__ ____. -. 
12-Methvlna~hthalene S X 

.. __ 
013 - ND 

.__ ~ .. 

11152 .-__ ' -  0.0020 ~ mg/kg 

216 1 0.084 mg/kg _ .. 
911 40 ____ 0.026 mglkg- - 

1 716 1.- ___ 2.5 ____. m g M  . 

16161 2.6 mg/kg ..... 

1416 1 0.76 ___ mglkq- . ._ 

---__ 1.1 m g M  
12/59 . . 0.48, mglkg 

.___ 0.36 ___ mg/kg - 

ND 
-- ____ _. 

0153 

- 011 52 ND 

15/61 2.3 -mg!kg_ 

15/61 

216 1 
ND 011 53 
ND 011 51 

011 53 ND 

...... 

._ __ .___ .. 

__ ... .. 

17161 
11153 
2 016 1 
14/61 1 8  -_ mg/kg 

0 0043 mg/_kg 
No- 

__ 1161 
016 1 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

~~~~ ~~ 

Exposure 
Detection Point 

Analyte Group PCOC Frequency I Concentration Units 

- -. . - . - - -_ - 0.082 -. - __ - . -. mglkg __ 
_ _  _ _ _  . _ _  mg/kg_ 

S X 1/61 

016 1 S 

- . . . - .. __ lsophorone 
Methylene chloride 

Phenanthrene 
Pyrene 
alpha-BHC 
cis-l,3-Dichloropropene V 011 53 ND 

ND 
V X Acetone 
V 0125 ND Benzene' 

Carbon disulfide ~ V 0125 ND 
ND Carbon tetrachloride . . .. - . . V . 0125 
ND V X 0125 Chloroform 
ND - Ethy _ .  !benzene . .. V 0125 

Methylene . chloride ._._.. ~- - _ _  .____ V X 23/25 0.01 1 mg/kg 
5s-l13-Dichloropropene V 012 5 ND 

V 2-Butanone 
2LMethylnaphthalene S 0130 ND 

, v  X . 161153 0.0060 _ _  . - . - . - - - - . . . . 
ND 

-I - . _ .  N-Nitrosodiphenylamine . . - - - .. 

.. - . S- X 
. . -. -. S . - ._ - -. X . 2i161 .- __  __ 6.5 - . - . - - - . mg&g . 

21 I6 1-' . -- __ - - 4.5 __ - - - - _. - mg/_ks_ - . . . .  
P X 1161 - 0.0045 - mglkg 

. . . . . . .- - .. . . - 

OU4 Downgradient Area 

. -_______. ______ 3-Methyl-2-pentanone . . _  _ _  V 0122 
. .. - __. _. _ _ _  . . 

. .  611 ---_____ 8 0.020 ________ m g M  . .. . . __ -. _ . __ -. 

- . - __ ._ . ___ - - - . . . . 

_.-______- - 
_____ . . - - _- .- - . . .  

___ . . _ _  -2- ___-_I__ 

--_______ 

--. OU6 Soil Dump Areas 
.43/183 . .______ 0.28 

-. . - mg/kg . - X _ _  - . __ .~ 

.-. . - .  .. . . - __ ___ - I_ 
_ _  . P 4,4'&DT . - - 

3-Methyl-i:pentanone . V X __  
4-N it roan i h e  S '  . -. .. 

-_____ 
015 ND 

0125 ' - ND . 

________ 
11193 0.0040 mglkg 

4cenaphthylene - . .. - . . . _ _ _  S 
X 
X 3enzene . .- - V 

3enzo(a)anthracene . . s X 
X 3enzo(a)pyrene . S 

S x 3enzo( . b)fluoranthene .- . 

S 3enzo(ghi)perylene - - - - - -_ ___ -. 
3enzo( k)fluoranthene S X 
3enzoic acid S 

S 3utyl benzyl phthalate 
Zarbon disulfide V 
2arbon tetrachloride V 

v X 2 h loroform 
X S 2hGsene 

V '  Ethylbenzene - _... 

horanthene S X 
S -1uorene 

iexachlorobutadiene S 

~. 
V 

.. - _- __ . ketone 

. ._ . ._ _______ 
~ _ _ _ _ _ _ _ _ _ _  .. . . 

._ - - 
-. 

_-__ 
.. ._______ 

x - - - . - __ - 
-__. - .- _______ 

. - . . . . - - 
.. __ ___ 

-. . - _ _ _ _ _ _  .. 

. - - - - - - _- 
_______ 

. ... . - - . -. - - - - . - - - . -_ ____I__. . 

. . __ . -. . .- -. . - -. . - - __ __  - - __ - - 
ieptachlor - .. .- ._ . epoxide P 

-. . _ -. ~. __  
- . . . - . - . . -. - - - __ . 

ndeno( 1,2,3-cd)pyrene S X 
. . .. . . . . .- . . - . . - ___. __ .- . . 

S sophorone - - 
Methylene chloride V X __ _ _  . . . _ _  
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_____ 0130 ND 
3011 93 0.22 

2129 0.13 malka 

5/30 0.20 _____ mgk3 
0130 ND 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

............ -. . _________. . 

..... Butyl _ benzyl phthalate 

Carbon tetrachloride v 
C h lor of0 rrn 
C hrysene S 
Ethylbenzene - -. - - .- . .v 
Fluoranthene . . . .  - s  

S 
Hexachlorobutadiene . .  - S 
Indeno( -. . 1,2,3-cd)pyrene ____- S . 

. . . . . . . . . .  N-Nhosodiphenylamine S 

S 
V 

V 

......... - ... - -. .- ... __.-_______ 

._ ___ . - . - .  . - .... . .  Carbon disulfide 

....... _1L'.L._-2-a__. ... 

......... - .. . . . . .  ______ . 

. -  . . . . . .  __ 

__ 
~ -. .. __ 

-. - _ -  .____ 
Fluorene 

-. _ _  

- .  
lsophorone S 
Methylene chloride v 

S Phenanthrene 
Pyrene S 
cis-l.3-Dichloro~ro~ene V 

...... 

.- ______ 

__ ._ -.-___ 

______.- ....... -- 
....... ____ 

Exposure 
Detection Point 

0130 ND 
Analyte Group : PCOC Frequency Concentration Units 

. ,  . . - ... - . . . .  ._ ..... - . . . . .  __ .~- .- . -. - S N-Nitrosodiphenylamine 
X 3130 Phenanthrene 

ND alpha-BHC .. P 015 
cis-l,3-Dichloropropene V 011 93 ND 

2-Butanone 
.. __ o i l  27 ND S 

3-Methyl-2-pentanone V ..... 0198 ND 

. . . . . . . . . . . .  0.17 mg/kg s- . . . . . . . . .  ..... 

Pyrene . . . . . . . .  S ... -- X . ............... 6130f .- ............ 6.19 -- .. mglkg 
. . . . . . . . . .  ........ . . . . . . . . .  

O U l l  West Spray Field 

- . v  __ - . . . . . . . .  2190 .... _I .... -_ 0.0040 ..... .......... mglkg . . . . . .  

--___-. .- .- .- 2-Methylnaphthalene . . . . .  . . . . . . .  ... __ .... 
..................... .___ 

4-N itroan I i  ne S 
... Acenaphthylene . .  

Acetone 
Benzene 
Benzo(a)anthracene ._ - . . 

.Benzd(a)pycene . . . .  

. Be&@( - bifluoranthene. 
Benzo(ghi)pery lene 
Benzo( k)fluoranthene -_ ._ __  - - . - . - -. 

Benzoic-acid 

. . . . .  

- - _ - .  - - .  . 

. . . . . . . . .  ._ - - - ..... 

S 
V 
V 
S 

. . .  - ._ .. ___ - ....... 
... .- ......... - ... ....... 

. . .  ........ - __ .. 
- . - . .- - - -. - 

............. s. . . .  

.. 

... __ ____ 
ND ._ 011 23 . 

01127 ND 
-_ .-I_._-- ..... .... 

. . -. . - -- 
01127 .. ND ... 

01.1 27 .- ND 
011 27 . .. ND 
01127 . .. ND .. .  . 

011 27 ND 
011 20 ND 
011 27 ND 

..... -. __ 
. - _ _  . - - ___ . 

...... - ...... - 

............. 

. . . .  

---_ ___ 

___._ ___. 

ND - - _- - _ __ - - . 01101 
. . . . .  . N D  . 011 07 

011 27 

011 27 ND .. 

01127 ND 
ND 

01127 ND - 

-_ - ._- .. - - ._ - 

311 08 0.0054 . - mg/kg 

011 07 _. N D'. .. .  - 

- wz ---- .. 

. ____-.- - . . .  

- - 
__ . - 

011 27 

011 27 ND .. - 
3911 06 __ 0.0049 mg/kg -. 
01127 ND .... - -. ...... 

ND 011 27 
ND 01127 

011 07 ND 

f 

.. - - ., . . 

ND - analyte not detected 
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.... 

- 
881 Hillside 

. .. .- ._ .__ V ~ . _ _ ~  _ _  1 I3 _ _  . 0.01 _. 1 mg/k!3 . 2-Butanone 
2-Methylnaphthalene S X 013 ND 
4.4'-DDT P 013 ND 

. . _ _  - . - _. . .. - __ _. -- -- -_ __ - _. - 

Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

8 E X P O S U ~  ; 

Detection , Point 
Analyte Group PCOC Freauencv Concentration Units I 

. - - - - . .- - - - _ __ - - 

3-Methyl-2-pentanone V 
. - ___ - . ____.-____ -. .-. _ _  

Acenaphthylene S 

Benzo(a)anthracene S X 
Benzo(a)pyrene S X 
Benzo( b)fluoranthene . _ 
Benzo(ghi)perylene ' S  X 
Benzo( kMuoranthene S X 

... - . __ - - . - -. - __-_ . 
V 
V 

-- - ___ __ Acetone 
Benzene 

- . -. _ - _ _  
- . - __ .- ____ 

. - . . -- - - - .. _ ___ ___ - . 

- .- . - .- -. . - .- - - - . - - 
X 
_. ._ I - - - . . S 

- -. -. ._ ___ .- - - 
-__. . ... - -- > ,  

013 ND 
ND 013 
ND Chloroform V X 012 

Chrysene S 
Fluoranthene S X 213 

.ND 
Heptachlor epoxide P 013 . ND 

ND . .  Indeno( - - 1,2,3-cd)pyrene - _ X 013 S 
ND 013 lsophorone s .  

013 .. ND 

. . .. - . Benzoic acid ._ . S 
Butyl - benzyl - . phthalate ___ . s  . . 

_ Fluorene -_ S , X  Oi3 

Methylene ._ __ chloride V 

Pyrene S X 113 0.31 mg/kg 

2-Bu tanone V X 311 5 . .- 0.01 1 mg/kg 

_ ____ __ 

_-___ 
____________ _ _  - .- - ....-_.._________ __ .___-__- .. . 

213 - -. . - - ____ 0.19 mg'kg- X 
_. - -__ __ . __ . __ 

.^______ 0.38 ____ mg/kg -. . - - . . - . -  _. _. ___ 
- __________ __ _ - . - -. ~ 

-. . - _- - _ - - -- .. . - -_ 
_____- -__ . . ___ 

- _ _ ~ _ _ _ _ . _ _ _ _ _ _  _ _  . - . .  - __ .- 
' .  . 

_ _ _ _  ______ 
Phenanthrene S X 113 0.19 - '. mglkg -_ - . -_ - 

OU2 903 Pad .. . 

ND 
~~ ~ 

. - -. - - 
X 

____. 
2-Methylnaphthalene S 

3-Methyl-2-pentanone V x 
- 4.4-D . .. DT P X 

Acenaphthylene S 
V X Acetone 

Benzene V X 
____- - 

S X Benzo(a)anthracene - _. _ _  . . .- - _ 
Benzo(a)pyrene S X 
Benzo( . - . . b)fluoranthene s X 
Benzo(ghi)perylene S X 
Benzo( k)fluoranthene ~ S 

- 
. _ - _ - ._ 

. . -. __ ___ __ - -. ~ .______ 

__-_____. 

Benzoic acid S X 
S X Butyl benzyl phthalate 

Chloroform v X 
Chrysene . S X 
Fluoranthene S X 
Fluorene S X 

... . . __---_____.__... 

___._ - .. _ . - - - __- 

- . . . ._ __ - . - .- - ___ - - - . 
. _.- . - - . 

. - . _ .- - - .- . . - .. . . - - - . __ 
. .. . . -. - - . _ _ _  . _. _ -.- .. _ _  . . . 

011 3- 
111 5 
111 7 
011 3 
511 7 
011 7 
211 3 
1113 
211 3 
011 3 
211 3 
011 3 
011 3 
011 7 
2/13 
3;13 
Oil 3 
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Attachment 6 
Vegetation, Burrow Air, 
and Radionuclide Results 



e 

3. OU7 Downgradient Areas 

The absence of surfacc soil. terrcstrial arthropod. 3nd su r fxc  \later data o\.crestimatcs thc irnponnncc of 
\'cgctation in  thc dict. and so should be prescntcd as a point of uncenaint! 

Chemical 

Selenium 

Vanadium 
iMagnesium 
Molybdenum 
Arsenic 
Cadmium 

OU7 
PCOC 

Yes 

Yes 
Yes 
JYesl 
jYesl 
lNol 

ECOC 

IMaybe 

NO 
Maybe 
No 
No 
No 

Comments 

I 
I 

1 
plant species collected I 

look at seed storage of Sc and 

1 
I 
1 

i 

look at dietan requircmcnLs 
4 

4. OU6 Soil Dump Areas 
.. . . . - . 

! 

~ . . .. ..- 
5. OU6 Burial Trenches 

9 17'35 



6.  OU5 Old Landfill 

7. OU6 North Spray Area 

i Comments 

I 
1 

I 

look-at funher. bioavsilnbilin 1 

8. OU5 Ash Pits 

Chemical 

Vanadium 
Arsenic 
Magnesium 
Aluminum 
Mercury 

9. O U t 9 0 3 P a d  

UCL&max 
(primary 
exposure 
point media) 
Yes (veg) 
Yes (veg) 
Yes (veg) 
-[(ve.~,/soil)l 
Yes (veg) 

Chemical 

Vanadium 

minutes2 doc 

Det. Freq. Basis for 

UCLpJ>max Det. Freq. Basis for 

exposure 

Yes(ve ) 
oint media 

I 

I Comments 
I 

ouz I ECOC I Comments 

JSo] 1 No I , 

9 173! 



1. Ei.aluation of Wide Ranging Species 

N u l l  Hypothesis. Chemicals on site arc nor in suffcicnt concentration to nffcct thcsc species (if  thcrc is 
risk to the wide ransing species thcrc tvill also be risk to the limiring specics. i.c. thosc with rcstrictcd 
home rangcs). 

A. Chemicals for which risks were calculated 

1. Red-tailed hawk 

Therc arc no ECOCs for red-tailed halvk. as there is no significant risk to red-tailed hawks sitewide. or 
tsithin any source area. 

Benllium is not an issue since the HQ>I ( in the Soil Dump Areas),is an artifact of the data situation (thc 
UCL9( is greater than the maximum detect). The final document should include a brief sumrnan and 
table of risk calculations. 

2. Mule Deer 

-.Thcrc-are no mule deer ECOCs. as there is no significant risk to mule deer site\vide. or within any source 
area. 

The maximum HQ is 0.04 (cadmium in the A-Ponds). Vegetation concentrations were esrimatcd using 
-. ihe'Trai:is and 'Arms equation ivhere necessary and appropriate. The final document should include n 

brief summary-and table of risk calculations. - .. . .  

3. Co!ote 

There are no ECOCs for co!otes. as there is no significant risk to co)otes sitewide. or nithin an! source 
area 

. .. . . _. 
Antimony has HQs of 1.9 1 and 1.8 1 in A- and B-Ponds. rcspecti\xl!. from I hit each of 9 samples. All 
other ana lpx '  HQ are < I .  The mean antimony HQ is 0.34. Mark W. decided that because the mean 
HQ,,,c is < I ,  the frequency of detects is IOU; the B-Ponds area is only a fraction of the coyotes' home 
range. and antimony does not biomagnih, this is not an ECOC Thc final document should include a 
brief summar). and table of risk calculations. 

minutes2 doc 1 9 1 7 9 5  



II. E:\.aluation of the Four Limiting Species 

Det. Freq. 

- 
- 

- 

4/18 

3/18 

- 

Thc follo\\ing tables prcscnt the discussion 6iS;C)S. Added information i n  1 1  brackcts \ \as not discusscd. 
but is relc\.ant. 

Basis for OU5 ECOC Comments 
TRV PCOC 

! 

- [Yes] No 
Background 1 No1 Mavbe look 31 diet- rcquircmcnts for j 

rodents from NRC handbook ' 

Background No N O  look at sccd conc. itposstblc 
- I Ycsl NO 

- [Ycsi No 
NOAEL I y g  No TRV is for mcthyl mcrcup 

chloride. Mark W thought ;I , 

Preble's Yeadow Jumping Mouse 

4/18 

The HI is grccltcr than I for a11 source arcas csccpt thc C-Ponds. Bccausc this is a spccics of conccrn. a11 
contaminants n i r h  an HQ >I svill  be rctaincd for funhcr study. 

less btoa\.atlablc form ~ i o u l d  
present on sitc 

- I No1 NO 

1. OU6 A-Ponds 
This i s  thc highest risk sourcc m a .  

Chemical 

Vanadium 
Selenium 
Aluminum 
Magnesium 

exposure 
oint media) 

Vanadium 

UCL%>max 
(primary 
exposure 
point media) 
Yes (veg) 
No (veg) 
No (soil) 
No (veg) 

Arsenic 1 YCS (\.cg) 

5/22  
30130 
30130 

7/22 
10130 

15/30 
- 

Cadmium I Yes (\q) 
*Based on \.cgetation specics sc 

- N O  N O  

- IN01 Maybe compare to nutritional 
Background No N O  from clays -. 

requirements and 
bioavailability 1 - 

- [Yes] Pi0 
- (Yes] N O  -- - 

[Ycsi No -. - 
-. - [No] No 

Arsenic 
Molybdenum 
Mcrcun  
'_'admiurn 

Yes (\,e@ 
Yes (veg) 
Yes (veg) 
No (vee) 

ctcd for site availabilin and imponancc as forage for herbi\,orcs 
Scdimcnt data is for d n  sediments from thc pond margins 

2. OU6 B-Ponds . .  

Det. Freq. Basis for OU6 ECOC Comments 
TRV PCOC 

1 
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Meeting Minutes 
ECOC, Selection for the  Sitewide Ecological Risk Assessment 

June 5.1995 
1O:OO am 

Attendees: Bonnle La\.elle (EP.4). Mark Wickstrom (EP.4). Mark Lewis. Ph.D. (Stoller). Katharine 
Miskcn. .Ll.S. (Stoller). Frank Venucci. Ph.D. (EG&G). and Anne Doud Whitc. M . S .  (Stoller). 

Handouts: 1 )  background and source area specific summary statistics for abiotic and biotic media. 2) 
tables of anal!ies not included in the risk screen. and 3) sitewide risk screen using source area mean HQ 
for wide-ranging species. 

Frank V. opened the meeting by asking that we establish goals and define a process for the ECOC 
select ion. 

G M :  Identifi ecological contaminants of concern (ECOCs) based on review of preliminan. toxicin. 
screening results to determine which potential contaminants of concqm (PCOCs) are present at potentially 
ccotoxic concentrations. 

Results for the wide ranging-species were reviewed first. then those for the four limiting species: Prcb1c:s 
meadow jumping- mouse. grcat blue heron.' American kestrel. and mallard. 

. . .. . ... . . 

. -  
For each species: 

. -  . ... ._.. . .-. . 

Evaluate PCOCs for which risks were calculated 

-.. 

Etaluate PCOCs for nhich risks were not calculated ._ 

- Not detected 
- No benchmarks 
- Other data gaps 

Based on risk and uncertainty, each of the PCOCs received one of the following designations: 

N 
Y 

M 

Chemicals that can be eliminated immediately 
Chemicals that will be analyzed in the risk assessment as 
ECOCs 
Chemicals that need further study 

Discussion Those chemicals receiving a (Y) wll have risk estimates further defined. possibly using 
Monte Carlo methods to model exposures Mark W requested single point estimates using the UCL~S and 
refined exposure estimates, includng factors such as migration Frank suggested looking at Hildlife data, 
such as bird surveys, for seasonal use and migration information 

*Mark W said the UCL95 is the preferred measure Hith adequate data However, if the UCL9s is greater 
than the mawmum detected concentration, the maxlmum detect should be used as the exposure point 
concentration He and Bonnie agreed that screening le\el exposure analysis should be redone adopting 
this poliq He suggested that we need new tables for ail 7 receptors. but only new graphs for the ECOCs 

*Mark W. and Bonnie will each need one complete set of all tables and figures. 

rninutcs2.da: I 3'17 95 



Frank askcd i b  herhcr dccijions made during the rnecting nould be final. blark W. and Bonnie rcplicd 
that decisions madc nould bc final unless further e\.idcncc t ias introduced. 

I t  i t as  agreed that Frank and Bonnic tvi l l  speak \vith U.S Fish and Wildlife Sen.icc (USFWS) to updatc 
them on thc RFETS Si[ei\idc ERA. \lark W. suggcstcd a meeting with F&W after July 1.10 bring them 
on board. 

\lark \V stated that EP.A regards the receptors uscd in  thc screen as adequate rcprcscntati\.cs of functional 
groups at RFETS 

Mark W. wnted  to confirm that Stollcr followed the site conceptual model from TM2 in exposure 
calculations. Stollcr responded that the conceptual model and exposure parameters were taken from TM2 
The species used in the risk screen were agreed upon during informal d&cussions among EPA. DOE. and 
EG&G. 

Mark W. asked if benchmark development was complete. 1Mark L. explained that Stoller is still \\ailing 
on many vegetation benchmarks. but wildlife benchmarks are as complete as possible. Mark L. explained 
that Clcmson graduate students have conducted a thorough search for vegetation benchmarks. but the 
body of toxicological research on vegetation is not as complete as that for wildlife and humans. 

:Mark W. askcd how Stoller handled incidental sediment ingestion \vhile drinking.. . He thcught Stoller's 
mcthod of splitting the ingestion rate evenly betwen.soil and  sediment was very consenativc but 
appropriate for this effort. 

Mark W. Jsked i f  chemicals were groupd where tosicih information was not availablc. Srollcr. 
responded that TEFs(iosicin. equivalency factors. Nis-bet and Lagoy. 1992) tvere used for polycyclic 
aromatic hydrocarbons (PAHs) \\hen no NOAEL \vas available. For polychlorinated biphenyls (PCBs). 
benchmark values from the most toxic forms were uscd when specific information for a given congener 
was not available. 

- 
. .  . . -  

.. . ._ .. 
.. . . -  . .... . 

'Stollcr will  calculate inhalation risk for Preble's meadow jumping mouse from OUI 881 Hillside. OU5 
Old Landfill. and the three OU2 source areas. Stoller n i l 1  also estimate radiological dose rates and 
associated risks to small mammals and fish using whole-body tissue data from the site: This information 
\vi11 supplement the benchmark-based risk screen conducted for the ivatershed ERAS. Mark W. askcd if 
the inhalation pathway would be considered further. 

Bonnie does not expect human health risks to drive clean up of thc dctention ponds at WETS. Therefore. 
i t  will  be important to define ecological risks from chemical and physical effects of management practices. 

'Frank requested a summary table of why PCOCs are not ECOCs. PCOCs with hazard quotient (HQ) < I  
are automatically not ECOCs. PCOCs with HQs >I are addrcssed for wildlife in  the following text. 

*Toxic chemicals without NOAELs will  need to be investigated funher. Those chemicals requiring more 
consideration will be determined during this meeting and from EPA review of draft screening results. 
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Attachment 6 
Table 6 

Results of Vegetation PCOC Screen 
Woman Creek Watershed Stream Sediments 

Vegetation 
Exposure Toxicity 

OU5 Detection Point j Reference Hazard 
Analyte Group PCOC Frequency Units Concentration I Value Quotien! 

mg/kg 120 72 1 6  
11 7 7  1 5  

- __ - _ _. 
Zinc M X 45145 
Antimony 
Aluminum 
Selenium 
Vanadium 
Chromium 
Lithium 
Strontium 
Si Iv e'r 
Thallium -- -. . .  

45/45 Lead 
Arsenic M 44/45 

- - . . . - . .  - ......... 
. . .  _ _  .. ..... -._____i_ 

. -  

. . . .  

. . . .  

.. - _. . .  

. . . . .  .. . .  

- . . . .  

- . . - - . . - . . 

..... _ _  - . . .  - . . .  

. .  

........ ____ . 
M 514 1 

45/45 M 
21/43 

M 4 514 5 
41/45 M 
39/44 M 

M- 44/45 
M 3/42 

. . . . . . . .  .. ..... 

. .  - __ ...... - .. - ..... 
- _- .... .. ... M. . . 

. . .  ~. . . .  

._ 

-- . ___ .- ... 

. .  . - .- ..... 

.M- -- ---___-- 8/44-- 

. .- . .- .. ._.____ . .  
. M . . . . . .  . .  , 44/45 

.Manganese ' --..__i -. - . 45145' . 
" 

M . Cadmium ... M 9/42 
Barium M . ' 45745- 

- ......... ~ 

___ -..... . .  

._ _. ... - . . .  -. . _ .. -. 
. . . . . . .  ._ _ . - ...... . - . . - 

.. . . . . . . .  ..M . . .A6143 .. 
.- .... __ . .  

- . M  X - 1143- _ _  - ___-______ ......... 
39/45 M X Coppei 

M 2 514 5 Beryilium 
4-Methyiphenol . ___ -. - .- . - .  _ . . - - 3/30 
Aroclor~1.254 P 1 I33 
B is (2 -ethy . .  _ I hexy .. -. I) ..... p h t h a la te 17/31 

Tetrachloroethene _ ..... v -  1/34 
1/34 v 1 , 1 ,l -Trichloroethane 

v 5/33 2-Butanone 
17134- v Acetone 

Benzo(a)anthracene ____ S 1 I30 

1 I30 B u ty I be& y I ph t  h ai%- 
Cesium . M 2/45 
Chloroform 

S 1/30 Chrysene 
1/33 

Fluoranthene S 2/30 
Heptachlor P 1/33 

M 45/45 Iron 
Mabnesium M 45/45 

..- - - . . . _. - . - - - . - __ ._ 

- .  __ 
. . . . .  - . . s  

S 

-- . - 

- - - _ _ _  __ . . . __.____ __ 
... ~. 

Toluene . v 3/34 . 
_._____-___ 

_________ 
___ .- __ . . .  - . . . . . .  

- -. - - ___ 
-. . - ______ 

Benzoic acid S 2/32 
S- 

v i i34 

- -- . - - - . . __ .. - 

-___ . . . .  ___ 
._ . __ 

__ delta-BHC-'--- P ................ 

...... - . .  - ........ - .... . .. 

. . . . . . . .  _ ...... - ._ - - .__- 

___ . ... 

-.. . __ -__ _ _  ____ 
MeLlylene chloride ......... ..... V .. 6/35 
Phenanthrene S 2/30 

__ 
.... - ... __ ...... .. __ ... -. .. __ 

IPirene S 2/30 

61 NA 
N r  - - _. . 250 

400 NA 
__-. 

NA 1,900 
400 NA 
4.1 NA 
4.8 
400 NA 

NA 18 
400 NA 
18 NA 

14,000 NA 
. 2,200 NA 

18 NA 
400 NA 
400 NA 

~ __ 
. _ _  ______-_ 

_____- 
NA-- - -  _____ . 

... 

_______ 
.. ___ . .  

. _ . _ _ _ ~ _ _ _ _  . 

. .  - . . .  

_______ - 
- ~~ . 

_. .. - ___.___ . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  ~~ . . . . .  __ . . . . . .  -. ...... - .. . ~ 

Silicon M 25/25 mg;kg 630 NA NA 
HAZARD INDEX 15 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
: Detection Point 

Analyte Group PCOC Frequency Concentration Units 
881 Hillside 

V 2-Butanone 
. -  . L_ V - -  . 011 70 ND 

S X 01181 ND 
2-Chloroethyl vinyl ether 
2-M e t h y I n a p h t h alene 
4.4'- D DT P 0120 ?- ND 

121304 __ __ 4.5 mg/kg .. .- . - - - - ._ . . -. 

. _ - - - . . . 

. - _ -  - - .- ._ - -. - - - - . . __ . . __ 
- . -  - - . .  ....- -I_____ -______ - . .  

3-Methyl-2-pentanone . - - ___  - - V - __ . . -. 51362 ~ 3.7 -- mg/kg _ _  
ND 4-N i troaniline 

AGna phth y len e . . S oil 8 1  ND 
Acetone V 82/34? 
Benzene V 01405 ND 

- S 071 64 
.- - . .. . - .. ___ . . . 

- . - __ - _ _ . . - - - - 
5.1 ---- mg/kg 

Benzo(a)anthracene S X _ _  41181 ' " 0.53 mg/kg 
21 18 1 0.48 mg/kg- 
271 79 -___ 0.39 mg/kg 

- .  . -. . .. -- - -- -. .. ._____ 

-_ __ __ __ _ _  - . ._ - . . - .__ . ._ - -. __ __ 

011 81 ND 

.. - _- -- - -- -_ . . . -.. - __ 
Benzo(a jpyrene S X 
Benzo( b)fluoranthene S X 
Benzo(g __ . . hi)perylene . - - 
Benzo( . - . k)fluoranihene __ - . - . - __ . __ S 

. - . . . - - - ~ _ _ _ _ _ _ ~ _ _  - .  . 

_ _  - - - - . . . ._ ___ - 

X 
X 

- -. - - . - . . . - S 

Benzoic acid -- .. - S 
S .. Butyl . -. benzyl - - __ phthalate __ 

Carbon disulfide V 
Carbon tetrachloride V 

-. - . .. . _ 
___.  . . . - - .- - - - - . - -. 
- . _ _  . _ . 

.. - - - . . - __ . . ____ 
X 

X 

X 

. . __ _. - - ._ __ - - . .  
Chioroform V X 
Chrysene S 
Ethylbenzene V 
. Fluoranthene - - . . - - - S 
Fluorene s : ..- X 
Heptachlor epoxide P 
Hexachlorobutadiene . .- . . . . -. S 
Indeno( 1,2,3-~d)pyrene S 
lsophorone . . . __ - - - __ S 
Methylene chloride v 
N-Nitrosodiphenylamine - _____ S 
Phenanthrene S X 
Pvrene S X 

--_ - . - -__ _ _ _ ~ - .  --. . 

-. .. . . - - . . . . . _. -. __ 
- . . -- 

. 

- .. ~- 
- - . - __ - ___ 

_. . 

X 
-. - .. - .- -- __ . -- 

_- __ _ - . - _ - ___ 
- 

- .- _ 
- 

__ al . p _. ha- - BH C P 
cis-1 ,3-Dichloro~ro~ene V 

211 79 0.46 mg/kg 

______ mg/k_g- 
21405 ' 0.018 ___ mg/kg _. . 

31405 - 1.9 mwg.  _ 
41181 0.56 mglks_ 
1140% 0.0020 mg/kg 

1.01181 47 mg/kg _- 
11181 0.19 mg/kg 

. mglkg __- 21176 - 0.84 
01 1 8.1 ND 
51399 1.7 

___-.__. 

01201 ND 

~- 01181- ND . 
01181- . _  ND 
01181 ND 

___ 

1 131397 2.1 mglkg 
21181-- ____ 44 mg/kg 

2-Butanone V 
. - . -_ -.______ 

2-Chloroethyl vinyl .- ether V 
2-Methylnaphthalene - .-- S 
4,4'-DDT - -. - P 
3-Methyl-2-pentanone - .. __ __ V 

4cenaphthylene . . - . . - s .. 

. - __ .. - _ ____ . 

._ ________ 
__ _____-_ 

4-Nitroaniline S 

4cetone V 

________.- 

___ 

_ _ _  - - _ _  . - .. __ 
S X Benzo(a)anthracene - . . . __ . . . -. . - __ __ -. . . 

-___. 0.10 mg/kg 411 92 
011 7 ND 

_ _ . ~ .  

. 
ND 011 18 

011 16 ND 
. _-__ 

1.4 . mglkg 
.- - - - - - . . . . - . _ . 

62!223 
01222 ND 
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Attachment 6 
Table 4 

Results of Vegetation PCOC Screen 
North Walnut Creek and South Walnut Creek Stream Sediments 

... 

OU6 Detection 

. .- ___.____ ____--- . . . __.____ ___ -_ - ..... .  . -  - 
pg/kg .......... 260 NA NA 

-. . - .___ 311 2 __ - ._ - X 
.... . ............ 
Indeno(l,2,3-cd)pyrene __ - S 
Methylene chloride v X 411 3 c l g h  ____- 17 NA NA 
Phenanthrene . ____ .... 

s------ X 67i-z---- .. 
pgJkg 310 NA NA 

Pyrene S .X -6/1.2..- ug/kg. 350 NA NA 

............... .. . . . .  

__ 
_. 

~ _ _ _  . .  . . . . .  
. . . . . .  ...... ......... . . . . . .  

. . . . . .  .- . HAZARD INDEX 0.098 

, Vegetation 

Point : Reference Hazard 
Exposure I Toxicity 

Analyte Group PCOC Frequency Units . Concentration : Value Quotient 
South Walnut Creek (no metals analysis) 

- __ S X 1/12 N / k g  270 5,000 0.055 Acena p h thene 
Anthracene S -. X .- - 1/12 Pg/kg .__ 4.30 280 fo-,ooo~ - 0.028 

40,000 0.01 1 Aroclor-1254 
0.0027 

Di-N-butyl phthalate-. ..  ..... 

Tetrachlorbethene' -- V- 411 3 ualka 6.6 200.000 0.000033 

. ... . . . .  __ . ~- ... 

. . . . . . . . .  ..... . . 

.......... ..... . . . . . . .  pg!!g . . - -. .- - 
Naphthalene -. X . .  1/12 .. w9. 

s--- x 5/12 - - pgJkg . - 240 200,000- _ _ _  , 0 0012 
Bis(2-ethyIhexy1)phthaiate S .. x - . -. 511 2 . -N!!g- . 21 0 200,000 - .  ' . 0.0010 

P 711 2 - ._ _ _  
270 __ - - 1oo:ooo - -. - . .  

. . . .  ... - _. ..... - . _. ... 

___-.__- _____ 

.. -~ . ........... ___ ~ 

Benzo(a)anthracene - ....... .... S X 411 2 uq/kg 270 NA NA 
.. 211 2 d k g  300 NA NA X 
Benzo( b)fluoranthene 
Benzo(a hibervlene S X 1/12 ualka 280 NA NA 

__ . ......... I .. ... . . .  .... .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  ... - -  . ...... Benzo(a)pyrene S 
-- -s.. - X 31 12--. -. p g!% 320 NA NA. _______ 

__ 
.................. .- . __ ... - .. ... . . . .  
- _. .. - . - __ a - - .. ____ __ .. . . . .  I"  I ,  I .- 

..... ... 3/12 . . . . . .  .uglkg . . . .  270 ... NA NA 
NA NA 

Chloroform V 1/13 ualka 4.1 NA NA 

~ - .. . .  ... . Benz.o( ~ -. . k) . fl uoran _ _  t hen . .  e .. - .- __ _- S .. _- - x - - ___ _- - . 

. .  Benzoic _ _  ____c_. acid,. ._ . .  s . . . . . . .  ___. X ~ -. .._____- 111 1 ... pg/%: :. .__- 1,400 . 

.... ........... __ . a -  - - . . 

.... . ... ____ 
...... . NA NA I ugJkg 290 NA _ _  ___ S X 411 2 

S X 6/12 uqlkq 370 ._ NA. 

s::eras\woman\SD-SUMSZ.XLS\Nonh and South Walnut Creeks\9/27/95 Page 2 cf 2 



Attachment 6 
Table 5 

Results of Vegetation PCOC Screen 
C-Pond Sediments 

Vegetation 
Exposure [ Toxicity 

OU5 Detection Point , Reference Hazard 
Analyte Group PCOC Frequency Units Concentration i Value Quotient 

Pond C-1 ~~ 

. .  Mercury - . -  . .  M .......... X ._____- 313 _llB/kS-- . 1.8 ____ 0.30 6.0 
AI u m i n urn JJl 313 _. .~ mglk.9- 16,000 7,000 2.2 

20 9.8 2.0 .. Chromium-. - M '  313. Lithium---- - - ' 

. . . . .  . 313 36 22 1.7 
1.5- . . . .  . . . . . . . .  212 mglkg i .5 1 .o 

M. Vanadium 
Selenium M 
...... Strontium -- M 313. mglkg . 74 50 1.5 

....... 110 72 1.5 Zinc M- M- X 313 
. . . . . .  . . . . . . .  mglkg 30 0.64 19 Nickel 313 

............. ......... mglkg 50 0.6 l--- 31 M' 313 Lead 
.313 Arsenic M 

- Barium ___ - .. M ..... __ ___ ___ 313 mglkg . . . . . .  260 500 -0.52 
-- Cobalt - . - __ _- - - . _. . - M -___--___ 313 mglkg 12 25--- 0.49 
._______ Copper -_ - M 313 _- --mg!kg_. . _ _  27- 100 0.27 
. - ~  Manganese 313 

Di-N-butyl phthalate ._ _- S .-___ X 112 !Jg/kg 31000 _ _  200,000 0.015 
200,000 - 0.002 - .. 8- Toluene - _ _  V '  X 31' Ew . . 560 

-- Benzoic -. .__ acid - - .. - - s .. x .  3 1 3 i g ! k g . .  . 6% NA _ _  NA- - 

Magnesium M 313 mglkg 4 , a O  NA NA 
HAZARD INDEX 22 

-_ - __ - -. . ........... . . . . .  

mglkg _- - - __ - - ____ 
. . . . . . .  M . -- -- 313 .- mg!!Y___ . 16 ~- _ _  8.7 i:8 _ _  . 

~ ......... .. mglk! . . . . . .  . 

_ . _ _  .... ........ -.___ . . . .  _______ 
_ _ _  

--.__ - __ . . . . . . . .  ___._ 

- mglkg-. . . . .  .- - ____ . - . . - . - 
___. ___ -__ 

. . ~ _ _ _ _ _ _ _ .  __... __  ... ... 

- 
- _. ._ 

.. - mglkg 5.6 10- 0.56 
_-.____.. - ................. ___ ............ 

.- 

.... ..... .- 310 1,800 0 . 1 7 . -  - mglkg __ - . . - - ~ _ _ _  ~ 

....... Beryllium - . .. M .__-__-I.____ 313 . m g M  ..... - . 1 .o 10 0.10 

Iron _. -.. -__. M... . . .  313 - '11gIk.g.. 2 4 . 0 0 0  NA NA-.- 

-. Strontium - _- M - 313 y l k g  170 50 3.3 
Zinc . - -___ M X 313 mg/kg 

X -L-. 313 mglkg 
- Vanadium -. . - _-- .. - - - __ M 313 mglkg . ' 

Chromium - - -. __ -. _. . - . __ 313-- mglkg 
._ Aluminum M 313 -_ mglkg . . 

Lithium .. -- - - -__- . __ M 313 mglkg 
Arsenic _______  M 313 . .  mglkg 

.______ 313 mg/kg Lead 

M 313 .. mglkg 
... ____ M .  313 mglkg Barium-." -- 

Copper .... ___ M _ _ _ _ ~ -  313 .. mglkg 
Manganese M 313 malka 

-________._ 

Pond C-2 

Mercury M 

- - __ M 

. - - - - - - _- . - - 

M __ - -. 
c.oba Ni&el I M 313 . mglkg 

- -  ._ . . - -- - - . - .. -. __ 
112 . bglkg 

Beryllium 
Toluene v X 313 ualka 

.-. . 
Ptieiol S X 
............. . 112 -.. mglkg 
............... -. .- 

M 

__ .. - - _- . -_ 
200 72 2.8 

0.30 2.3 0.68 
22 1.9 41 

1.8 1 8  9.8 
7,000 1.8 

1.1 9.7 8.7 
9.8 10 0.98 

0.69 35 - . 50 
30 0.60 1 a- 

0.48 12 - 25 
0.45 270-- 500 

36 ~- 100 0.36 
600 1,800 0.33.- 

0.17 3.400 
0.67 10 0.067 
430 200,000 

-- --____. __ 
-_____. ...... 

____-_____ 
___. . 

~ _ _ _ - ~ .  12;ooo 
- - ~- 

... 

. - . - - 
__-__ ._ 

-_ __ - .- - 
-_ 

-__________ .. 

20,000 _ 
______ 

o.or22- . - - __ - - 
18.00~---- NA NA 

. - a  a ~~ .... -. .... . 

. -  Benzoic -. acid S __ X ~ 112 __ . NSkg 
Fluoranthene S __ X __ 1 I2 PWg 

Magnesium M-- - 313 mg'kg 
Iron M 313 mgikg --__ 

HAZARD INDEX 19 

- 
NA NA- 3.500- 

4.000- NA NA- 

___ ---_ - 
20.000 NA NA 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
6-Pond Sediments 

Vegetation 
' Exposure I Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotien 

Benzo( b)fluoranthene S X ..... __ -_- 818 . . . .  W k g  . 1,000 __ NA . . NA 
Benzo(ghi)perylene s -  . - x-- X '  - . --818.' 21a- . P'SlkB . - - 300 .. .... _- .. NA. NA 
Benzo( k)fluoranthene 

. . . .  31 0 NA NA- . . . .  . . . . . . . .  ...... @ka Butyl benzyl phthalate S 
S - . -. . - __ - -- - . . - . I d k g  . 330 MA -_ - '  ..... - .  Nk- 

F1uoranthene'- . . .  S . . . . .  X . __ 818- _ .. pglkg. .. 1T200 .. NA __ .- __ ... NA 
Gamma-BHC - ......... (Lindane) - ........ P .... __ . . .  X -. .......... 1 I7 - NA ......... FJA- 
Indeno( ................. 1 !2.3-cd)pyrene X __ 2ia- - .... . .Uglkg . . . .  310 . NA ._ NA' -. . 

I !g !kg- ._  .- 650 - .- 

Pyrene s-- x 818 .. uglkg . . . .  1,000 NA NA 

X 218 .. __ _- - - -_ 
Cesium . . - .. M' . - - 718 _ . - .... mglkg . .  2.9 __.__ NA . . . . .  .- NA 
Chrysene - .  S . . . . . .  x --- -. 818 M k g  . . . . .  560 NA . . . . .  NA 

.... @kg . .  13 ___ .. 

..... X _ _ _  ~ 818 ..... mglkg . - - - - _ _ _ ~  18,000 NA NA 

NA _ . _  NA 

HAZARD INDEX 35 

Aluminum - ......... . . .  __ .... Y--.-.:z.zL.L'.-:-~ 515 '=l--: . .  mglkg . . .  .__ 19,000 7,000 -.. 2.8 

. ___ . _ ............... . M Iron 

Phenanthrene . ._ . 
Magnesium .- ..... _-_ _ . -. . . . . . . . .  . M  . X ~ - 818 - . mglkg . - ---____ 4,100 NA ___ NA- 

X .. 818 . . . .  ____. - ._ . . ............. - - -. . . .  . .  s --.- 

Pond 6-5 

515 . . . . .  .............. mglkg 47 22 2.2 Vanadium __ -- -. M X . 

Zinc M X 515 mglkg . __ 150 72 2.0 
mglkg __ 20 9.8 2.0- 

mglkg . .  - - _ _ _ ~  .... 

....... .......... ..... ---______-_ 1 

-- ... . . .  

- -____ __ . . .  
68 50 ' 1.4 
11 8.7 . 1.3 

mglkg . . 8.3 10 0.83 
mg/kg . 22 ____ 30 0.74 

. .mglkg .. - - 32 . - 50 0.64 _ _  . 
mg/kg . . . . .  30 50 .- 0.61 

mglkg ~ 11 25 0.43 

.. .  m g m .  . .  .A. i - .- 

.. -. . -. 

mglkg . - 0.72 1.3 _. 0.57 . __  . . 

mglkg . ---. -.=- 180 -. 500 _-_ 0.35 
mglkg ________ 26 100 0.26 
mglkg 
M k g  . ~ _ _ _  

31 0 ~~ 1,800 -_._. .... 07 ._ 1'7 .. 
270 200,000 0.0014 
240 200,000 0.0012 

. ..-- ........ . 
Chromium .......... M X 515 
Strontium 

' ' 515 
515 

Nickel M 515 
Tin M .. 1 I5 

515 Lead M 
M 315 Tha I I iu m 
M X 515 Cobalt .- 
M 515 

Copper - . .  M X 515 
5 1 5 .  M X Manganese 

Bis(2-ethy1hexyl)phthalate S X 215 ... 
1 I5 

Toiuene v X 515 
X 315 2-Butanone v 
X 1 I5 V Acetone 

515 M Cesium 

Iron M X 515- 
Magnesium M ..... X 515 
Pirene s X 115' 

.......... .- 

M 5 / 5 7  ..... ................... -.. ... L__-_._l-i._~ 

Littiium - . - - . M 
Arsenic 

.... M 
. -. - . .- .-, ---__--__ . - 

-_____. -. - . ........... -. .............. .- 

......... ........ 

. . . . . . .  .............. 

-____._ - - ~ - .  .~ - -- . . -. 

. - _  ____ .... 

__ -_____._. ................ - 

. . . . . . .  ........ . 

.......... 

._ - - __ 
-_____ 

_ _  Di-N-octylphthaiaie-- ........ - S X 
____.____-- 

- - - . - . 

_ _  . -  

_______ - . 
Fluoranthene ........ S X - 215 - __ .-____- 

. . . . . . . . .  ___ 
. . . . . . . .  ____ ___ 

- 
mglkg -._.___ 20,000 ___ NA - NA 
mg/kg 4,500 - NA _ _  NA 
t iglkg 160 NA NA 

HAZARDINDEX 16 

. - - . . - . ._ 

. . . .  



Attachment 6 
Table 4 

Results of Vegetation PCOC Screen 
North Walnut Creek and South Walnut Creek Stream Sediments 

I Vegetation 
Exposure Toxicity . 

OU6 Detection Point i Reference Hazard 
An a lyte Group . PCOC Frequency Units Concentration 1 Value Quotien, 

North Walnut Creek 
22 7.7 2.9 Antimony 

Zinc -- .. M . . X-- 1111 __-- 1 .. - mg!!g- . 96 ----72--- .. . .. 1.3 
Van ad i um - - . -. .. . . M . X  . . ._ - - _- 1 1 / 1 1  __ _ _  - _ .. . mg!!g . - - 27 . 22 1.3 

1111 1 M Aluminum 
56 11/11 M Strontium -. 

911 1 mgJkg . _.. 7.3 8.7 0.84 M 
0.84 Ml- - -. -. 1111 1 ma/% . __ 8.2 

Lithium 
c ti ro mTu m 
Lead M 11/11 . .  mgJk!3 36 50 0.71 

178% -. __ .. __- __ 

8,300 7,000 . -. 1.2 mgJkg . _. .- .- -.-____. - .- 
50- 1.1 mgJkg - 
9T8 - -. . - 

2/5 .. . - .- - - -. __. .. . M . - - - . . . 

. . . - . -. -. - -. . . - - - . . - . 

____. . . . - .- - __ . .- - . X - -  . - .~ __ . . - 
. . - - - - __ - - -. 

_. - __ 
. -  - .-. 

. - . . . . - - . - . . . - - -. - - - . . . __ 

Nickel - - 
Arsenic 

selenium---- T fi-um- - 

Cad m i um 
Manganese- - - _ - 
Mercury Bar.ium __ 

. . . - -_ . - 
Comer 

___. . . .___ 
pijikg . - 14 30 0.48 
mgJkg . . 4.1 . 10 0.41 
mgJkg- . __ 9.8 25 __ 0.39 

. . .______ 

0.39 1 .o 0.39 

- - _. - . . - . -. __ __ 
Bis(2-ethylhexy1)phthalate ._ - .. - 

Acetone 

- - . S - . - . _. . .  x 411 1 
S x 2/11 
V X 1110 

3/11 
-- 

1 / 1 1  .- 

1 / 1 1  

311 1 2 hrysene 
%oranthene S X 511 1 

Dih-buty? . . .. . - - phthalate - __ __ ._ - - 

Benzo( . a)anthracene S X 2/11 
Benzo(a)pyrene . - __ - . - __ S X 
Benzo(b)fluoranthene .. . . . - - - S X 2/11 
Benzo( k)fluoranthene - __i.-. s X 

3enzyl aicohol S X 
3 u ty .be n zy - I. phthalate-- -_ S x 1/11 

. S X 

. -- - . ---.____ 

-. - -- . - . - _. ._ - - 
. -. - - - __ - - - . - -. - 

___ 
. --____ 

___- 
EJenzoic acid S X 411 1 

__ 

-~ . ______ 
._______ 

ndeno( 1,2,3-cd)pyrene .. . . .. -. - S X 1 1 1 1 -  

Vlethylene chloride . . - v X 1110 

M X 1111 1 ron 
M X 1111 1 blagnesium 

'henanthrene S X 311 1 

. - _ . - __ 
.. - -_ - ... . _ _ _ _ _ _ ~ _ _ _ . _  __ - 

-. 
230 10,000 . 0.023 

230 200,000 0.001 1 
NA 51 NA 

220 NA NA 
NA NA 210 

220 NA NA 
NA 

.- 970 NA----- - NA 
240 NA NA 

230 200,000 -_. __ 0.001 1 
----___ ___-.-___ _. 

- .  

. _______ 
- 

230 NA------ . .  

---___. _. . . __ 
NA NA 230 

220 NA NA 
- - .. - 

___ __ 
NA NA 240 

230 NA NA 
NA 

NA NA 
14 NA NA 
230 NA NA 

__ -___ 
--___ - . 

__  16,000 NA 
2,900 ____ - __ _ _  

-___-____ 
--___ ._ - 

tiglkg 240 NA NA 
HAZARD INDEX 14 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
OU6 B-Ponds 

2-Butanone v X 013 ND 
....................... ..... __ ... .. - ...... 

~ ND 013 
ND Acetone v X 013 
ND X 013 v Benzene 

- ND Carbon disulfide V 013 
Carbon tetrachloride v .................... 012 ND 

.. 013 ND X 
v Ethylbenzene 

Methylene _ chloride ~. ~ v X 013 ND 
cis-1 ,3-Dichloropropene v 013' ND 

014 ND 

___._____ -.  - .- . 
3-Methyl-2-pentanone . -  .-- v X ........................ 

___ ._ .. - .... ................... -.___ 

. . . . .  ........ .... . .  __ .. ___ 
~ _ _  . ......................... ................... 

___-_._. ................... _____ 
_ ._ .............. Chloroform - v ............................ ... . .  

013 ND ____ ................ __ . . . . .  

.............. ....... ....... .- - 

OU6 C-Ponds . ' 

2-Butanone v X -_ _ _  - - _. __ ._ -. - -. . .  
2-Methylnaphthalene _ _  - - . - - S X ..... 
4,4'iDDT. .-_ .- -.. _. ... . ___ 9. . 
3-Methyl-2-pentanone .... - - . v X 
4-Nitroanihe ..  - __ S 
Acenaphthylene __ S X 
Acetone V X- 

Benzo( _. a)an _ _  th racene S 
Benzo(a)pyrene . .  ....... S X 
- Benzo( . . . .  b)fluoranthene - . S X 
Benzo(g . - .. hi)perylene S x 
Benzo( k)fluoranthene . . .  S X 

Butyl .... benzyl phthalate S X 
Carbon - disulfide . V 

Chrysene ..... S 

Ethylbenzene . .-.______ . . 

Fluoranthene - . . - - . . -. 

Heptachlor ..... -. epoxide . P .  X 
Gexachlorobutadiene . . . .  .. s 
ndeno( - -. -_ 1,2,3-cd)pyrene _- _ . .  - S .. X 
sophorone S X 
Methylene chloride V X 
i-Nitrosodipheny lamine S 
3 hen an th re ne S .  X 
Dyrene S x 

P x alpha-BHC 

__ __ ___ 

--____ - - . 

.... __ . 

. . . .  
_--. . __ - .... - ___. . 

v ____ _ _  . . 
Benzene - . . . . . .  - . . .  _- 

X - . ... ____________ 
._ ._~________________ . 

__ ____. __ . 

____ 

_-.__-___ ... 

Benzoic acid S X . . - ___ 
___-__ 

__ _. ~ - .  _ _ ~ _ _ _ _ _ _ _ _  
V 
V 

X 
V X 
S X 
S X 

____._ Carbon tetrachloride 
2 h loroform 

. __ . . .  

____ _ _  

__. - 

- 
- .. 

horene 
- - .- 

- -_ - ___ 
._ - . . - . - - - _ _ _ ~ _ I _ _ _ .  . 

. _ _  _______ 

. . .  - . - - -- . ._ .-. .- ._ - 
- . _  - -_ . ____ __ 

. - - . - . _ _  - - - ____ - - _ _  
....... - - ... .- .... - _ ... -. . - _ _. __ __ ... 

. . . .  - - - -_ . - . . . .  
:is-l,3-Dichloropropene - - . . -. - - . - . .- - . - . -. V . . 

s:\eras\woman\VG-BH-NO.XLS\9/27/95 Page 3 of 3 

-___ 014 ND 
014 
018 ND 

ND 014 
014 ND 

018----'- ._ ND 
014 ND 

ND 014 
014 ND 
014 ND 
014 ND 
014 ND 
018 ND 
018 ND 

- . .  ND . . . .  __ 
.____ . _.___ 

__. . -___ 

___. 

218 0.0050 . _____. mg/kg 

. 014- ND- 

- . - 
.- - 

__ __ 
-. ___ . 

... _ _  

- 

_- 
______- 

018 ND 
014 ND 
018 
014 
014 
014 
014 
01 3 
014 
218 
014 
014 
014 
014 
cia 

.- .. 

ND 
ND 

ND 
ND 
ND _ _  ~ 

ND .... -. ... .... 



... . - .. 

Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Ana lyte Group PCOC Frequency Concentration Units 

0.35 -I . . . .  mglks 711 18 . . . . . . . . . . . . . .  Benzo(aipyrene S X ... -- .  - .  . - . . _  
Benzo( b)fluoranthene s X .- . s -  -- X -- _ _  - - Benzo(g hi)perylene 
Benzo( k)fluoran thene 
Benzoic acid S X 

s - - -. - - - __ __ __  . 

Butyl benzyl phthalate . .-. 

Carbon disulfide 
Carbon tetrachloride 
Chloroform 
Chrysene 

. . . .  

. . -  

. -  

...._ - 
Ethylbenzene .. - 
Fluoranthene . . . .  . -  

Hexachlorobutadiene . ._ __ - - . IM e n ,2,3&1) RY re n e. 7 s  x 

N-Nitros0d;phenylamine . ~ __ S . X 

- - .- - - Fluorene 
Heptachlor epoxide 

. . .  

........ . _ . . _ . _ _ _ _ _ ~ I _ _  __ 
S X 

. . - . . - - .- - - .- - - 
lsophorone S 
Methylene chloride V 

. . _. -. _____ 
X 

S -  X 
S X 

Phenanthrene 
Pyrene . 

P alpha-BHC 
5s-l .3-Dichloro~ro~ene V X 

- __ - - ___ .. - 

- .- -. ._ - - .. - . . -. __ - ._ .- 

. _ _ _  ___-_ - -___ 

..... - -_ __---.e '. 

. - - . __ - . - . . 
S X 
V X 

. v  X 
S X 
V X 

. . .  - .. - . - . . . . .  
......... - .. . . . .  
. v x 

.. - - . - . __ .. 

.. .- .. _ .. __ ........... 
__ . . 

. - - 
, a  01222 ND 

OU6 A-Ponds 
2-Butanone V X 013 ND . . . . . . .  - _ _  - ._ 
3-Methyl-2-pentanone - _. . __ V X 

V X 4cetone 
v X 

2arbon disulfide V 
V 2arbon tetrachloride 

Zhloroform V 

. .  - . _______ 
3enzene . 

Ethyl benzene V 

klethy - lenechloride - 
:Is-l,3-Dichloropropene V 
?-Butanone 
3-Methyl-2-pentanone V X 
ketone 
3enzene 
:arbon disulfide 
:arbon . -. tetrachloride 
Zhloroform 

blethylene chloride 

-. - . .-____ 

__-._ . . .  - 
X 

V X 

. v  X 

V X 
V X 
V 
v 
v X 
v 
V '  x 

- -___- 
__ ._ 

. .  - -___- _____ - 
___ _ _  

_ -____.-___ 

~ __ . ... 

_____ - . . .  

____ 
_____-.  . . . . . . .  

___ ~ . .  

Zthylbenzene .- -- ___ -. - 

:is-l.3-Dichloropropene .- .. v . 

. . .  __ _ _  . - .- ___ . . .  - . 

... - 
013 ND - 
1 I3 - ____ 0.013 mg/kg 

ND 013 
013 ND 

. _ - 
- ----.___ _ _  - 

ND 013 
ND 013 

013 ND 
ND 013 
ND 013 

. _______. . 

- -_ - . - 

__-. 

~ .. .... 

251146 -____ 0.081 mg/kg 
211 46 0.0020 mg/.kg 
411 52 ~ 0.020 mg/_kg 

..__-.-___I.___. 0.0010 mg/kp_ 111 52 
ND 011 52 

011 51 ND 
_____  . - 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
6-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotien 

Pond 8-2  . - . . - _ - 
. .  M .... .. X . .- 313 . .... mg/kg ... 140 .- ... ._ .. - 2.7 ... 51 . Silver . 

....... .. 313 .. .... 31 0 __ 50 ... 6.2 
9.8 2.0 C h rom i Um-.. M X 414 

. . . . . . . . . . . . . . . . . .  M--. M- ...... __ X ... .- 313 _. .. __ mg/kg. -_ 130 72 1.7 Zinc 
Mercury . . - __ .. - . - . . - -. ........ .. .... _ 213 . .. __ . mglkg ....... 0.48 0.30 1.6 
... ... ............ . . . .  M - 1 I3 1.6 1 .o 1.6 Selenium 
Cadmium - - .- ........ . .  ....... M - . -. - .. 213 ..... mglkg . . 4.5 3.0 1.5' 

1.1 . . . . . . . . . . .  7,000 M Aluminum Va.nadiu~m 

. .............. . . . . .  . 414 mg/kg 43 50 0.87- . M Lead 
10 - (3.77 - . M  314.- . mglkg -, Arsenic .. 

. .  16 30 0.53 .M . .  

.... -mg/kg . .  . 540 . 1,800 0.30 

- . - 
... Strontium . . _  M _rns/'<g 

. . . . . .  . . .  ..... mglkg 

- __ .mYkg 

__ 
...... ... .... . 

_. 

__ . .  ... - 414 . -_- ... mg/kg . - -7,900 ~ 

- . . . . . . . .  _ . . .  M X 313 ..... ? glkg --__- 24 22 1.1 _______ - . . . .  .. .. ..... . 
_. . _ _  -. 

. . .  . .  7.7 
~ 

_. ~ . . .  . . . . . . .  

1 I3  mglkg Nickel- ...... . . . . . . . . . . . . . . . . . . . .  __ .... . 
....... Barium _. - . . . .  - .... . . . . . . . . . . . . . . . .  M 414 __ . . .  mglkg ___ 250 -..___ 500 0.50- 
Cobalt .- .- M X 414 mg/kg . 12 

. . .  
0.47 ~ _ _ _ _  . .  25 ..... ................ ____ .___ 

~ --______ __ Manganese .. - M x 414 . . 

Aroclor-1254 .. ._ _ _ _ _  ......... ................ ._ P . . X  ~ . . 9/10 . .  . pglkg . -3,300 - - _- 40,000 ____ 0.080 -. . 

Bis(2-ethylhexy1)phthalate .... - .......... - .. S X 414 . L C w  - 10,000 200,000 . 0.052 
.. Toluene - . - . -_ ._ - ---- - V __ __ x 414 . .Mkg  130 - 200,000 0.00065 
2-Butanone . - v X __ 314. .. hig1kg. . - 120 . NK--- ____ ....... NA 

. . . . . . . .  ____.. 

. .  .......... 

Acetone ..... __ __ . V __ d k g  -. .I 750 NA NA. 
Aroclor-1248 . . .  - P ____ ~ 411 0 . N l k g  . .  590 NA ~ .. NA 

~ _ _ _ _ . ~  _. 314 ... . X 
........ 

0 
. .  

_ _  -_ 
Antimony ____ M X 213 

X 717 M Zinc 
717 

M 717 Aluminum 
Strontium M 717 

_. -- -~ 
___- C hromTum . M X ___ 

- - __ -___ - --_ - 
Cad m i.um . - .. . . .  - - __ _-- 

M 417 
Vanadium . .~ M X 717 
Mercury M 617 

. .-- .- - -. - . . - .- - .. - - 

... . . . .  
M -  717 Lead 

. Nickel .. M 617 
- Copper M X 717 
Lithium M 1 I7 

M 117 Selenium 
M 7 I7 Arsenic Cobalt . -. . 

M X 717 

__ 
___ 

. . .  - --. ..... __ _______. 

_ _  .- _. __ 
__ . -. _. - . . 

___ ._ -. - --- - ..... ..... ..... .. 

. . . . . . . . .  - .. __ - .. - . . .  ___ 

- -  _. . ___ 
69 . 7.7 8.9 

29 9.8 2.9 
12,000 7,000 1.8 

77 50 1.6 
4.6 3.0 1.5 
31 22 1.4 

240-- 72 3: 3 .----__-___ . 

- ~ - _ _ _  _____ 
. ________ -. 

___-____ -. 

- ~ . 
0.35 0.30 1.2 ~ ~~ - __ _. 
51 50 1 .o 
25 30 0.82 
65 .. 100 0.65 
5.6 8.7 0.64 

- __ 
___.__ 

_ . . .  
. .-.l.,o.- .. 

0.58 0.58 
5.8 10 . 0.58 
11 25 0.46 

__ ._ __._ .. _. .- 

......... 

- -. -- -. - - - . 

s:\eras\woman\SD_SUMS2.XLS\B-Ponds\9/27/95 Page 2 3t 4 



Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
B-Pond Sediments 

, 
~' Analyte Group PCOC I Frequency Units Concentration Value Quotien 
Barium M . -_ 7r7 .- "1lkg. 180 500 _ _ _ _ _  0.36 
Thallium . M M -  . 4r7- 117 - . wikg . - 0.42 1.3 -. .- - .. . 0.33.- 
Beryllium .. - - - .- - mg!_g.. . 2.5 __ _ _  10 . 0.25 
Manganese . . M . . - X - - 7/7--- - - - . . , - . m g w .  . . ___ 230 0.13 
Aroclor-1254 . . . P - -. __ - . X lOll-2- - pg/kg . ._ - 1,400 40.000 .- . - 0.036 
'Bis(2-ethyihexy1)phthalate _ _  - - _ _  .. . . S .. - X - .- 203,000 . - - - __ .- _ _  0.032 
Aroclor-1260 

v X 515 M k g  . . 600 200,000 --- 0:0030 Toluene 
. .  v s- __- X -. _.___ 215 . 25 NA NA 2-Butanone 

Berizo(a)anthracGie - . - . . . . ^_-___ X Iff . pgikg . . 360 NA NA 
S X 360 NA NA lr7 Benzo(a)pyrene 

.- Benzo( - . . . b)fluoranthene . - .. - . - S -.__ X 5r7 .. pg/kg . . 500 NA NA 

NA - s---- X _. 617 pglkg . - 690 NA 
. Chrysene - -. . .- 
Fluoranthene 
Iron M X 7i7 - 17,000 NA NA 

NA Magnesium M X ' 7r7 mglkg . _ _  3,300 - - -NA 
NA Phenanthrene S x 3fl- - - uglkg - --440 NA 

Pyrene S X 4r7 uglkg 690 NA NA 
HAZARD INDEX 92 

. .- 18,000 - 

7/7-- ._ - . . .ug/kg . 6,300 
P X 311 0 pg/kg . -. 400 ______-. 40,000 - -. - - -. - - 0.01 0 

pgikg . . ~- -- __ - 

pgikg . . --___ ~ _ _ _ _  -. - 

-. - . - - - _ _  __ - . . . . ..._.. 

. - . -- . ~ ... 

.. . . . - __ -. -. -. . -- . __- - 
-___I_ 

-. Cesium .. . - - ._ -. . . - - - . ._ . --s--- M .__ 317 ._ . mglkg - 2 . 5  . NA NA- --___ 
X ______ 2r7 - pglkg . . 380 NA NA- 

-- - 
_ .  . _ .  

- . . -. -. - . - . - . - - . . . . . - - 
mg/kg. - _ _ _ _ _ _ _ _ _ ~ -  .. - ____ -_ -. .- . -__ 

-_ _ _  . . __ __ . - . . . - - - -. . .- . . _ _  - _- ____ 
-_ . - .  . - _. ._ -~ - - - - .-.. . __ 

Pond 8-4 . .  . . ,... 

Vegetation 
Exposure Toxicity I 

OU6 , Detection Point Reference Hazard 

- . . - . - ._ . - -_ -. -. - - - 
Zinc M X 818 

M X 2IQ Antimony 
Aluminum 

818 M X Vanadium 
M X 818 C hrom i um 

S tron ti um M 818 
Lead M 818 

M 518 iithium 
M 818 - 

Arsenic- - -. - 

Cadmium M 518.  
Nickel - . M 71'8. 

' M  318- Mercury 
M X 818- Cobalt 

318 M Thaliium -- -- - 

Barium M 878 
818 M X Copper 
ala' 

M 118 Beryllium 
Ant% racene -- S X 518 
Bis(2Ieth$hexyl)phthalate .-. . - - ._ S X 818 
Aroclor-1254 
Di-N-octyl phthalate S X 318 
Toluene V X 4i5 

v X 315 2-Butanone 
v X 115 scetone . 

Be%o(afantfiracene S X 618 
S X 818 

- -- - .. - - - _. . - 
- - _. - _ _  - - .-__ _._ . - M - . 8/8--' 

- . . - - -. __ -_ - ___ 
- . -_ - -. 

- -. . - . - ._ . . - - . - -. - 
- . . . - . 

-- . - _. . - 
.. _______ 

._ . . ___ 
___ . ___ 

_ .  . -___ 
_____________. 

-- . _ _  
- - - .. - - ________ 

_ _  - . -. - __ - _- 
__ Manganese . .  M X - . . - - _-_ - 

_ _  ______ 
._ ...-. __ . 

P X 1011 3 _- __ 
. .~ ~ __ 

-- - - .- - ._ -. . - _. - - - - . - - - . - 
. - .- -. - 

. .- - . - __ __ .- - - . 

Benzo(a)pyrene . -~ 

Silver . M  X 318 malka 40 2.7 15 

7.7 3.3 
7,000 1.9 

9.8 1 .B 

- ~ - - _ _ _ _ _ - _ _ _  .. 
- 250 72 ._ .. 3.5 

39 22 . i . 8  

. ~ _ _ _ _ _ .  26 
13,COO 

17 
50 1.8 89 

46 50 0.92 
0.81 7.0 8.7 

7.4 10 0.74 
2 3.0 0.68 

30---- - 0.67 2.1 
_ -  0.13 0.30 . 0.43 

10 25 0.41 

_________ - . - 
-_ 

-___ - _- - 
- . .- . - ____ 

. -  

-____. .. -~ 

-~ 

.-____ - _. _ _  

.--.-___ . 

0.50 1.3 0.39 
500 0.35 180 

32 100 . 0.31 
290 1,800 0.16 
1.1 10 0.1 1 
240 10,000 0.024 

3,100 200,000 0.01 5 
430 40,000 0.01 1 
280 200,000 010014 

NA NA 9.8 
48 NA NA 
380 NA NA 
480 NA- NA 

__ ._ _ . __ 

. ___. 

. ~ _ _ _ _  

-_ .- - .. . 
-____ 

__. __ 

230- 200,000 0.001 . 1 

- ._ - - _ - __ .. . . 
___  
.. __ .- . - . - . 

.- .- -___ . - - 



Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation i 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency I Units Concentration 1 Value Quotienl 

Pond 14-5 
M X 515 mqlkq 35 22 1.6 - -  . . . .  . . . . . . .  -- .. . . . . . .  ._-_______ ..... 

7,000 1.6 M 
M X mglkg 13 10 1.3 

-. 
1 1,000 ........... ........ .575 .. mg!Q .......... 

515 ...... 
- -  . . . . . . .  . . .  

- 1.3 
- _ . . - - -. - . -. - -. - . . - 

M 515 malka 

- - _  - .... . . . . . .  . mg/kg. __  
. - .... R? 415 18 30 0.60 
..... . - M - - ~  M '315 . mglkg ..... 0.69 ~ _ _  ' -  '. 1.3 0:54 

x- 515 mqlkq 12 25 0.50 

.... . .  

Vanadium 
Aluminum 
Chromium .... 

Strontium 
Zinc 
Lithium . 

Thallium 
'Cobalt . . 

. . . . . .  10 0.39-. 
. -. . . . . . .  _.-. - - - - - .... 51.5.-2 .I .- -. ... ..- . . .  __. . _ Arsenic 

Lead - .. _. .. -. . . M -- ..- mg!!kg ..... 19 50 0.38 
..... . . . . .  '500 0.33 160' - -  mglkg - - Barium - - - M 515 

. Copper _ _ _ _  M .__ -  __ X 515 mglkg 18 100 0.18 
0.15 Manganese -. ' M. X 515. ... malkq -. 280 . ~ 1,800 

. . . .  

. . .  .. 

. N - ickel-. . ._ . - - . 

.- 

-. .. . . .  .. . _. .- - - . .  _. -_ _- - ... - - ._ - - -. __ 
__ . 

. M  . .  - 515 . milk; . 3.9 
___ 

________ . . .  .. . . - -.. __ __ - - 

..... . . . . . . . .  . ... ............. . 
I ____.__.____._-.--..-.--...--_I.-. -:---.- 

P G k i  ........ . s X 1 I5 @!gL 300 20,000 0.015 
Bis( ... 2-ethyl hexy I) p hthala te S X 415 - ... d k g  ... ___ 200 200,000 0.0010 

_ _ _  ._ . .... _ - ... - - _. .- ... - 

Toluene . . .  -. - .. - __  V X ~ 415 . .  - "/kg .. -. 19 200,000 0.000096 .- 

- __ - . _-_ .-- V 415 .pgI.kg. . - .  44 NA NA 2-Butanone 
.. .. NA NA s. .- .-.x Benzoic acid 

NA NA .. 16,000 Iron M X 
Magnesium M X 515 mglkg 3,100 NA NA 

- -  . -- -._.._. ...... _ . . .  HAZARDINDEX 11 

. . . .  ..... .. . . . . . .  ............ _____ _-._____._ --. -- - _ _  ~ - . 
..... 

- .. 415 pglkg ___ . 950 ___ - ... .- __ -. ____ 
.......... . _- - _- ._ 515 ... mglka-.. . .... 

.. ................ -. 

. .  

. . I .  
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Attachment 6 
Table 3 . 

Results of Vegetation PCOC Screen 
6-Pond Sediments 

~ 

. vegetation 
. Exposure : Toxicity 

i OU6 Detection ; Point Reference Hazard 
Ana ly te Group PCOC Frequency Units Concentration Value Quotien 

Pond 8-1 
Silver - .. . .._ M ~ X 717 - - mg/kg - - 240 . __ 2.7 88 

.- . . - - M - - X - . -- - 717 - -I . - mglkg .. - 65 9.8 6.6 Chromhm . . 

Lead . -  M 717 120 50 2.4 

Zinc .- .. . - - . M .  X -. 717 - mg/kg -- .. 730--' 72 ~ -_ 10.- 

Mercury .. _ _  - . .- - . - . . M - .- 617 -I_ .-mg!k9-.. - 0.99 - - 0.30 - . 3.3 

Siiontium .- _. _. .- ... __ . _ _  - -  .- --____ 717 110 50 2.2 ___ ______-. mg!kP 
Cadmium - - _ _ _  - .- - .. - . . - - .- M _- 417 --mglkg--. - 6.5 3.0 2.2- _ 
Aluminum . . . . . _. - _ . .. . - - M - in - mg!k9 10,000 7,000 1.4.- 

Nickel . __ - _ _  . __ -- . . - _ -. - M - - - _ - - ~ _ - m g ! k - g _ . - _ - - - - ~ ~  317 31 30 1 .o- 

0.8r 
Beryllium . - ._ . . .. .. M 
- _ _  ___ _ _  __ __ . - _  ._ -. _-____ x M 

M - __ . _ _  717 - - __ - mglkg. . 7.0 ____ 10 ___ 0.70 
Copper 
Arsenic 
Thallium . M 1 I7 .- m_s!kg 0.79 1.3 0.62 
Barium __ . . .- . . M  . -  . . 717 mglkg. 220 -_ -. _____ 500 0.45-- 
Cobalt __ __ _ _  . - - - _ _  M X 7/7 11 25 0.43 
Bis(2-ethylhexy1)phthalate S X 7/7 . . pglkg. ---_ 51,000 ~ - _ _ _  200,000 _._ 0.25 

0.25 
Manganese . -. . . .. .. M X 717 "!kg -__ 250 1,800 __ 0.14 -. 

4cenaphthene S X 3r7 ualka . 460 ________ 5.000 . 0.092 
10,000 0.046 

. 290 20,000 0.015 . 

. 390 100,000 0.0039 
'200,000 0.0039 

-. 180 50,000 0.0036 

. . _ _. - __ __ __ _ _  . . 

Vanadium - -. -_ - . . . _. M _____ X 7/7 . 30 22 1.4 m?k9 .- -___. ________ 
mglkg . 10 10 1 .o- - ---____ 517 

__ 7n'- 89 100 -. - rnglkg. - __ 
.- 

.. 

-- - ._ . . -. . . -. . - . . - - 
~ - _ _ _ _ ~  __-__ 

____-_____ - _ _ _  
-. - --___ -___ - - . .. . lnglkg. - 

40,000 ' 

- Goclor-i254 _. - - - - . . - P X ___-____ 10112 pg/kg . 10,000 -. ._ - - - ._ - 
._ __ 

_____ 460 . . .. ._ - _ 

__ _ _  780 

130 NA NA 

I -  d - __ - __ - _ _  _ _ _  - _. - . . .- . __ 
hthracene S X 3/7 . -  . pglkg _- . _. .. ___ . . _. - - __ 
Phenol - _ S __ X 1/7 _ _  . P W 9  
Vaphthalene . - - _.___ - S X 1/7 __ .- Pglkg 
Toluene . . - I __ ___ - . v X 515 . - .. uglkg 

i - ,2,4-Trichlorobenzene . __ __ ___ S _ X 1/7 Pglkg 

s . '  x 117 P W g  
ketone . ___ __ - ___- v X 415 . WKl 
iroc~or-1248 . _______.__ P -- 511 2 .- Pglkg 
3enzo(a)anthracene . . ._ . .- S X 6/7 .- . .uglkg 
3enzo(a)pyrene S X 5/7 Pg/kg 
3enzo(bporanthene S X 517- - PgIkg 
3 enzo . ___ (k)flu&anthFn e S X 517- _ _ _  . L@kg 
2esium -. M 5/7 mglkg 
2hrysene S X 6/7 uglkg 

s- X 7/7 Pg:kg 
7uorene ~ S x 2/7 L191k9 

ron ._ M __ X 7l7 mg/kg 

3i benzofuran S X 1/7 . . uglkg 

!-Butanone V X 1 is-- . pglkg 
!-Methylnaphthalene 

- ___ . . _______ 

. ________ 
~ _ _ - .  - .. - - . - - --. __ __ 

3 i be nzo( ah)anthGCne S X 1/7 pglkg 
. - . .. . . . . 

~ _ _ _ _ _ _ _  7uoranthene . - . . .. . -- . .- ._ _ - - _- 

ieptachlor . ~ . P X 1 i7  pglkg 
ndeno( 1,2,3-cd)pyrene S X - 2/7 . .. yglkg 

vlaanesium M X 7i7 malka 

.. . _ _  . ~- 
13 . NA NA 
170 NA NA 
330 NA RA 

NA NA- 21 0 
NA NA 940 

610 NA NA 
2,100 NA NA 
780 NA NA 

NA NA 2.8 
1,500 NA NA 

NA 150 NA 
3,000 NA NA 
460 NA NA 
19 NA NA 

.______ 

_- 

_ _ _ _ .  . 

~. 

--______ 
_ . _ _ _ _ _ _ ~  ____._ 

. - -________ _ _ _ ~  
-.___ - - 

. --__ 
____ _.. .____ 

_______________ 
____ _____- 
._________ 

NA NA 41 0 
14,000 NA NA 

NA------ NA 3,700 
9.0 NA NA 

________ .- 

-. ._ . - 
_ ____ . - ._ 

_.________ .- - - . 
2Tooo NA NA 

s \eraskvornaniSD-SUMSZ XLS\B-Ponds\9/27195 Page 1 of 4 
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a Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

. . . . . . . .  ._ . 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration 1 Value Quotien! 

Pond A-2 
3.9 Zinc M 

515 92 50 1.8 
M -- - . 515 mg_!kg 9,800 7,000 1.4 

Strontium 
Aluminum 
Vanadium M X 515 "7!Q 30 22 1.4 

1 .o 
9" - 0.93 M 515' - ."7% 8.0 . ........ 

315 mg/kg 22 30 0.73 
Lithium 
Nickel . 

10 0.62 515 M' Arsenic , . , . 

M 515 27 50 0.53 Lead 
mg/l<g . 10 25 0.42 X 515 M 

Barium- 

. .  
x -  . 515 280 72 

. .  .... ms!ks-.- ... . .  

. .  M ......... ._ .... mg!k?. ...... .. ...... . -. 

_ _  .. ....... ....... ........ 

__ . . . . . . . . . . . . .  ...... . .  ...... . . . . . . . . . .  

. .  . 10 10 C h romiu m- - . . .  M x 515 ._ mglkg- ~- 

mglkg.. __ _ . __  _ 

.......... .. ..... 

. . . . . . . . . . . . . .  . . . . . . .  ... ... 

-. - ________ ~ .. - .. - . .  - ........... ... .. 

___ 6.2 
- .  . . . ___. ._ __ - ...... 

-- _ 
._ . - -  - 

c o b ~ l ~ - .  ....... __ ...... - ... _ _  -~ ........ mg!kg. .... . .  

_________-____ - . . .  ... .... - - ... __ ..... ._ .... 
5/51 .... mglkg . . . . .  .160 500 0133 , - _ _ _ _ _  

- - '. -. - M--- .- 

__ ..... .- . - ..... ._ ..... -. - .... . . .. ... . 

Manganese . . . . . .  ....... M. x 515 --.mgikg 420 1,800 0.23 
1 I5 mg/l<g-.-- __. - 0.069 0 0.23 Mercury M . 

Copper . M ~ ...... _ _  .. mg/kI?..- 

____. ..... _. ..... __ ....... . . . . .  - .. - .. ..... . ......... 

_ ___ . _____ .- .. ... -. -- x- 515 21 100 0 2 1  - - - - . 
~ is ( .2~~ lhcxy l )ph tha la te  _____.___ X - . 515 pglkg. . .  ----5;800- 200,000 0.029 
Aroclor-1254 P '. x 419 ---,pg/kg .. - . ' 270 40,000 . 0.0068 

200.000 0.0035 V Toluene 
V X 2/51 d k g  26 NA NA 

NA NA 
NA NA 

S X 115 d k g  . 58 NA ... NA 
Benzo(a)pyrene .. S X 1 I5 vglkg , -- 75 NA NA 

415 ' ':$/kg " ~. __ '330 ' . . -  NA NA Benzoic acid - S ' .x- 
ChGsene .... S X 115 pgIkg . 71 NA NA 

pglkg . 160 NA NA Fluoranthene S X 115 
NA NA Iron M X 515 mg/kg . 17,000 

M X 515 mg/kg.. __ 4,100 NA ... NA Magnesium .... . 

P h e<a n t h re n e S X 1 I5 d k g  __ 120 NA NA 
Pyrene S X 315 ug/kg 130 NA NA 

HAZARD INDEX 14 

..... ~ . . . . . .  ___ .... ~ 

________ ... ...... - _ _ _ _ _ _  -_  . .  

-. -- . . 
X 415 - pg/kg . 700 .................. - __ ... _. . __ . -_ ... 

___ 2-Butanone ... .. . .- ._ _- ... . . . .  

Aldrin- P X 115.- vg/kg 35 

Benzo( ......... a)an thracene . __ . __ . . __ .___..____ . . . .  .... 

... . .  
-. ..... .. _____ 

' _, . * - * L '  '260 .' 

..... 
Acetone . - v . . . x . .  ,215 

- 

-_ . - ........... ..... .. 

,-- 

. - .- - . . . . .  .... __ ___---. . .  

- - . ... ... - , __ . . . 

______-____- . . . ___ . . __  __ ......... .... __.- 

_______ . . .. .. ..... .... .- 

-____ _. __ . . . . . . . .  - .. -_I_ ......... 

_ _  __ ~ - _ _ _  .... 

- . . ..... ..... ~ __ 

Pond A-3 
515 mg/kg 27,000 7,000 ... 3.8 

23 7.7 3.0 
10 2.8 

__ __ -. . .  __ Aluminum M 
mg/kg _ _ _ _ ~  i i 4  Antimony . . . . . .  __ . .... 

._ _. ___ 
-. . 

M X 
M X 515 mg/kg _ _  28 Chromium 
M X 515 mg/kg 61 ... Van ad iu m 

Zinc . . 

M 515 15 8.7 1.8 
Strontium . M 515 mglkg 75 50 ..... 1.5 

7.7 10 0.77 M 515 Arsenic Nickei- - - 
M 315 mg/kg 23 30 0.76 

Cobalt M X 515 mgikg 15 25 0.59 
50 0.56 

500 0.38 
M 515 mg'kg 28 Lead 

190 Barium M 515 mgikg . 

X 515 T.$! k g 24 100 0.24 M 

X 215 1.9. kg 520 200,000 0.0026 

- 

2 1 -  -- 2.8 
M X 515 mg/kg 150 72 2.1 

. ~ __-__.___ -- 
-~ . .- __-__---- -. . 

___ __ _ _  . .  ....... . .  .... 

mg/kg ________ - .. - 

mg/kg - ___ - . 

. . __ Lithium . 

- . . . . .  - - ...____.C--... ___ 
.... -. .. _ . - - -. . - - - 

_____--. .. - ... _ . .  . - . _ _  __ - .. 
_ _ ~ _ _ _ _  __ _..__ - .. ... . . .. 

__ - - - . . . .  . ... . -. - __ _. .. . . . . . . .  . _ _  - ._ 

-.- - . . . .  . _  ._  - . -   copper^.' 

Manganese . . . . . .  -. _ ...... .- --. 

Bis(2-ethylhexftjphthalate -. . S - .. - - 

-. -. . - ...... ._ - - .... ... 
390 1,800 - - 0.22 9. k9 -. 

. M-' X 5i5 
- __  - -- . - . 

a 
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Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

, Vegetation 
, Exposure Toxicity 

OU6 Detection . Point Reference Hazard 
A nalyte Group PCOC Frequency Units . Concentration Value Quotien 

Aroclor-1254 P X 1110 ualka 45 40.000 0.001 1 

. _._.. -. _ - . . . . . __ - 
Copper M X 515- _ .- ~.. . .. _______ 
Manganese .. -. M X 515- -- 

315 
Bis( 2-ethghZxfijphthalate - . - _ - . - S X 215- 

V X 315 Toluene 
Benzene - V X 1 I5 
Cesium M 

__ ._ 
Beryllium -M 

_________._ . . . . . - _ _  _- 
-. . ._ . 

- ~ . . _ _ _  
Iron M X 515 

_ _  
30 0.85 26 

2.1 3.0 0.71 

-- - --. 

- - 
32 50 0.63 

.- ___ -____.. . 

25 0.55 
0.58 1.3 0.46 

-~ - . 14 ._ - 

_ _  - _. . _. 

500 0.37 180 
0.28 28 100 

1,800 0.24 430 
0.98 10 0.098 
680 200, o r - - -  0.0034 
6.6 
3.0 
5.1 

___.___ 

. . . 

____. - 

- - _ _ _ _ _ _ _ _ _ - ~ - _  
200,000 0.000033 

NA NA 
NA NA 

21.000 NA NA 

_____ .-___ 

__ . __ - - - .. - .- 

__. . -. .. -__ 
- ____ ____ ____-__ ____ 

Magnesium M X 515 mglkg 4,700 NA NA 
HAZARD INDEX 24 



At tachment  6 
Table 1 

Results of Vegetat ion PCOC Screen-Subsurface Soil 

Exposure 
Poiht Vegetation Detection 

Subsurface ou Concentration TRV Frequency Hazard 
Quotient Source Area Soil PCOC PCOC? Group (mg/kg) (mglkg) ' (Oh) 

59 50 100 1.2 
63 95 0.97 M 61 Strontium 

100 0.89 36 Va nadi Lm 
7.1 7.1 0.86 M 6.1 Antimony 

' 100 0.73 M Aluminum 
23 100 0.69 Chromium X M 16 
30 91 0.56 M 17 Nickel 
1.5 9.3 0.50 Selenium M 0.73 

Manganese . .  - . __ .. - X M 250 500 100 0.50 
0.46 

Arsenic . X M 4.2 10 95 0.42 
100 0.30 l 5  Lead X M 

Barium 
0.30 . - 36 0.23 Mercury - .  X'- M -0.070 

0.23 3.0 12 Cadmium X M 0.7 
Copper X M 17 100 97 0.17 

.; '1 .1  7.4- 7.8 0.15 Silver M 
42 0.12 

Tetrachloroethene X V 0.1 1 200 7.2 0.00055 
59 63 100 0.94 Strontium M 

' 99 . 0 8 6  
0.73 

Zinc 

Vanadium M 27 36 99 0.75 

.. - - ____ _. - .. 
X M - - .- - 2U2 903 Pad . Zinc 

.. ... . .  

- ~- . . .  .__ .. - . - -. - - . - . . .  

___ .- - - . .  .. .. . .. . . . . .  M 32 

- _____ -. - ... -. - .. .. 

- - - . . 15,000 - - 11,000 
... . __ -_ - -. - 

~ __ . . . .  - ... __ __ - -. _ ..... 
____ _ _ ~  . . . .  __ ~ . . .  . 

.. __ .. . . . .  ___ - 
- .--____- __ - -. ._ . . .  

.... ... 
- M 9.1 20 89 . . . . . . .  - 

Cobalt x . -  _. 
_. _- .- - 

--_-_______ - -. __ . .... 

.____ - 50 . . - _ _  - _-_ _.__ . - ......... . .  . . .  140 -. 500 99 0.28 X . M  
. . . . . .  - . - __ __ -_ . . .  

.--___ ___ ___ 
. . -- .. -. 

..... -. . - _. - -. ___ - ... 

- __ . -  ______ .. - - - . 

--_______ . ._  __L_ ~ 

....... . .  . . . .  ..... ~, 

. . . ~ - _ _  ____ ___ _-__ ____ . . . . .  . .  
......... -_ __ -- - . 19 . . . . . . . . .  .. .. __ _ .- . .- . 

Nitrate/Nitrite ' x w 2.2 . - 
- 

___ . . - . . .  __ IU2 East Trenches 
. . . . .  .. . . . .  

... c - . 50 -' 
M ---.-43 _._. 

..-. - ' X  . .  . .  
.- ____ 
.- Aluminum M - -  1 1 . 0 0 0 ~ ~  ' 15,000 100 ________ . 

. . - . 
_ .  Chromium X M 

.. Antirnony- M 
Tetrachloroethene X .  V 

M Silver X 

Arsenic X M 
Nickel M 

_. ___- Mercury . . . . .  L . . .  .x-..--"*--..M ... 
- __.____ ._ . 

.- 

. 
______ ... 

. 

____.. --- 
Manganese X M ... ____--- 

_. ______ 

Selenium M 
M Cobalt X 

X M Cadmium 
Lead x M 
Banurn X M 

_. _ _ _ _ _ ~  
- .____ 

c______ -. . 

Comer X M 

16 
0 19 
4.3 
120 
4 1  
280 
5.2 
15 

6 5  
0 86 

12 
110 
15 

0.58 

7.1 4.7 
200 21 
7.4 32 
500 100 

-_ . -. ___ 

___. _. 10 90 
30 99 
1 5  14 
20 97 

14 3.0 
50 99 

.- 
- _ . ~  

. - 

______. _ . . -____ 
- _ _ _ ~ _ _ . .  

500 100 
100 99 

.-____ 

0 70 
0 62 
0 60 
0 60 
0 56 
0 5 6  - 
0 52 
0 49 
0 40 
0 32 
0 29 
0 24 
0 22 
0 15 

Hazard quotients and hazard indices were rounded to present only two significant figures 
OU - operable unit 
PCOC - potential chemical of concern 
TRV - toxicity reference value TRV is either the literature benchmark or oackground concentration, whichever is larger 
UCLg5 - 95% upper confidence limit of the true mean (based on a 1-tailed test) 
The following source areas were not listed due to lack of subsurface soil data 

OU5 Surface Disturbance Areas 
OU6 B-Ponds 
OU6 Surface Disturbance Areas 
OU7 Landfill 
OU10 Outside Closure Areas 

~:\era~\woman\MSTR_HQ.XLS\9/27195 P a g c 5 d  5 . 



. .  Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation 
, Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotien 

Pond A-1 
Antimony - M X 215 m g w  ___ 29 3.8 7.7 

Chromium 

Strontium . .  . . .  M ... .-x-. . 515 . . . . .  mg!kg-- 86 _____.__ 50 .... 1.7 
37 22 1.7 

Zinc. . - - . . - - -  - . . - . M .- . - .- X _ _  515 . "19!kg_. _ 110 72 .... 1.5 
-. Mercury -. 0 1.4 0.43 515 M 
- Nickel- .. - . . __ .- __ M . . . .  315 mglkg .. 25 30 0: 84 

0.77 - Cadmium. -. - - - - . - 1/5-- . .  -- mgJk9.. ___ 2.3 3.0 M -  
. . .  50 0.76 38 

Arsenic 

- .. -_ __ - . - - . - __ - - - - -_ - .. 
Aluminum . . . . . . . .  - M  . .  - - . -. 515 - ....... ms!kg 13,000 7,000- _. 1.9 

. . . . . . . . .  M -. X .. - 515 -. 18 9.8 1.9 mg%. - - ______ .. _ _  . - 

.. . . . . . . .  ....... ... . mg/kg..- __  . Vanadium -. 

.... ... . . .  

.. .... 

_. M 515- 

-_ .- _ .................... mg!kg. ____ 

mglkg. _ _  . ___ Lead---  ' - __ M' .- 515- ~ 

..... .. 25 0.49 Cobafi- M X 515 mg/kg . 12 
Barium - M ~ 515 mglkg - . 190 

.. .. . . . . .  .-mglkg . - ___ 370 - Manganese __ - -___ . .M x .. 515 

._ - _. _ - . 

-___ . - . . ___ - . -.- -- - - 
~ _. ._ . . . . . . .  . ........ 

. ... - 6.5 10 0.65 . ..................... mgikg . - .L ~ - ~ _ _ _ . _ _  
_. M -  515 - 

---___..___ . . . . .  
. . .. .  0.38 500 

Copper M X 515 mglkg 28 100 0.28 
0.20 . .... ... .. 1,800 

_-_ Beryllium _. ~ _ - - . - M __ ..3/5 . _ mglkg . 1.5 5, 10 ooo . .- 0.15 
01070 Acenaphthene . - . _  S ~ _ _  X 115 

- Anthracene - _ _ _  . S --.______- X 215 - .  pglkg ... 330 10,000 0.033 
Aroclor-.l254 - . __  -- - P  - ..-- X 10110 ._ uglkg '" . __ ' 350 - . - 40,000 0 .'O 08 9 
- Bis(2-ethy1hexyl)phthalate - . - -. - . --. . - _- - __ S X 415 d k g  . .______ 360 200,000 0.0018 

0.0017 Di-N-octyl - - phthalate __ __ - __ __ S X 215 
0.0012 240 Toluene V X 515 pglkg 

2-Bu tan one V X NA NA pglkg"" . 16 
- 4-Methyl-2-pentanone __-___ V X 115 . u g M  , __ 10 NA .. NA 
Benzo(a)anthracene S X 415 ug/kg , - .  280 NA NA 
-. Benzo(a)pyrene .. __-_________ S X d k g  . 300 NA NA 415 

NA Benzo( b)fluoranthene S X 315 uglkg . . 370 NA 
Benzo(ghi)perylene _ _ ~ _ _ _ _ - _ _  S X 315 -. . d k g  ___ 290 NA NA 

NA Benzo( .... kjfluoranthene - . - .... _- S X 415 __ . r-19Jkg 250 NA 
Cesium M 515 mg/kg . 4.5 NA NA 

S X 320 NA NA 515 Chrysene 
S X 740 NA NA 515 Fluoranthene 
S X 315 d k g  300 NA NA Indeno( 1,2;3lcd'jpyrene 

NA M X 515 Iron 
M X 5 6  mg/kg 4,200 NA NA Magnesium 
S X 515 d k g  . 500 NA ~ _ _  NA Phenanthrene Py;ene . - .. 

S X 5i5 ugN3 650 NA NA 
HAZARDINDEX 18 

.... . .  - 
- . . .  __ - -_ . - 

-- __ - - - - .- - 

--____ _ 350 IMkg . ___ 

.. - . 

. . ...... . .. . d k g  . 330 ____ 200,000--- . _  
200,000 -. 

-_ 
.__- ____ - . __  - - __ ______ 

____ _ _  . . -  415 - -  . __ . . _- . __-____ ~ 

._ 

_____ . _. - - -. . - .. ____ 
--___ ~- 

-__ _ _ _ _  . - . . - ~ _ _  

-. _. 

- __ _____- - -. -_ . - __ ._ 

d k g  __-_____ 
d k g  . . ____ __._ . 

mglkg _ _ _ _  20,000 - 

___ . - . ______- 
__ .- ~ -. 

- - ._ . -___ ____ - - _ _ _  
-. 

NA - - - - ~. 

_______. - .. . . _.____ ___-__ 
-. -. _- -.-_.____. 
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Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 
Point Vegetation j Detection 

Subsurface ou Concentration TRV Frequency Hazard 
Source Area Soil PCOC PCOC? Group (mglkg) (mglkg) : (Oh) Quotient 

X W 3.200 19 18 168 
4 0  Lithium 

X __. M 100 63 100 1.6. Strontium 
X M 74 50 100 1.5 Zinc 

Manganese . -. . X M 330 500 ,100 0.66 
Selenium . .  - X M 1 .o 1.5 79 . .. 0.66 
Nickel . .- ._ . X M '  20 30 100 0.68 

500 100 0.40 Barium X M 200 
100 0.71 36 Vanadium M 26- 

Aluminum X M 10.000 15,000 100 0.67 
3.9 )U6 Soil Dump-Areas Lithium . M 7.9 2.0 27 

.... 63 . .  100 1.6 - .  -- Strontium - - i . . X  M.. 100 
.- Antimony ' .  M 8.3 7.1 . 3.6 1.2' 

Zinc X M 51 100 1 .o 50 
X M 26 100 0.72 36 Vanadium 

.-.Aluminum _ _  M - .  -_  @,200.. .__ -15,000 1.00 0.55 
. . Chromium . . -  x M 8.9 . 97 __. 0.39 . 23 .. 

Nickel M 11 ' 1  30 66 0.36 
500 100 0.34 Barium X .  M 170 

.- - M --143.- . .  ,500 . . . .  100 0.28 
Lead X M . ._ ... ..14 - . 50 100 0.28 

Lithium . M . 10 2.0 60 5 2  
Antimony 

. .... 63 62 . 1.4 Strontium M 89 
Zinc M 59 50 100 1.2 

0.85 M 31 36 100 Vanadium 
Aluminum . - M  100 0 80 ' . 15,000 12,000 

M 16 23 99 0.69 Chromium 
M 17 30 97 0.55 Nickel 

0.52 
Selenium M 1.5 17 0.48 0.69 

M 4 7  93 0.47 10 Arsenic 
M 7 5  17 26 0 44 Molybdenum 
M 170 500 100 0.34 Barium 

Cobalt M 67 0 30 25 
M 0 085 19 0.28 0.30 Mercury 

Cadmium ' M  0 62 3.0 8.5 0.21 
Toluene X V 38 200 97 0 19 

. .  __. ___. - - . . . . . .  _-_ ... ... )U7 Downgradient Area NitratelNitrite 

. .  M 8.0 2.0 100 __ __ _..._ . . . . .  - .. - _ _ .. - . .  - . .  - ... 

_. .. . . . .  - - . .  - . .- - ____ . . .  

. - ._ __ _ .- __ . -. -. - . . .  ._ ._ -_ _ - -. - - __ .. - - . . .  

- ._ ._ . - ... _. __-__ 
. . . . .  - . . .  - . __ .- - ... .- _ _  ... - ....... .- ___ - 

___. -. - . _ . . - .- -. . .  _ _  -. . . . . . . . .  

- - - ___  .... _ . _ - . .- . _- . .  - -. .. . .  ... 

-_____. . . .. .. ... _ - .- -. -. 

Arsenic . . . .  X M 4.9 10 100 0.49 . .  - -_____-__._____I , - - .. - . - . . -_ .- .- -- _ - .. 

- . . . . . . .  

... . . .  -. -. ________ .- . . .  _. ._ -. - -. -. - 

- __-__-____ . . .  ____ .. 

_._ . ~- - . -.- - _____ - 
-___-- - . - . . - ._^___ - . - . 

. . .  .... . . .  . . ..... ... . . . . .  
. _. __ . .  .- . .. .-______ - 

- - . . , - . ___ 
___ - - . _____ 

._ - .. ___-___ - __ .__ _-_____- . 
. . . .  . . . .  . 

. _ - ~ _ _ _ _ _ _ - .  -. . 
. --Manganese 

... . ._ _- __ . -. 

Woman Creek Watershed 
-. - - - - - .... 

)Ul 881 Hillside 
. . . . . .  . . . . .  1 5 .. _ _  - M -  1 0 ~  7.1 45 

_. ____ - - 
. -  ___--___ _.__ - 
.~____________. - ______ ...... 

~. .-- _____.. . - . 

__--_ _. -- -. . 

.___ - - ___. . ____ -.. .____- 

...- . .  

-_ - Manganese M 260 500 100 . _..___. _- 
_ _ ~ _ _  . .  

.- .- - .- - . . __ _ _ _ _ - .  _____ 
____-___ _ _ _ _  - I- 

.~ __-.. - .  -__ - 
. . 7 5  .- . 

___ -. - . . - _.____-. . . __ - 
___ ~ . .- ~ - . . .  

.. 
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Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 
Point Vegetation ' Detection 

Subsurface ou Concentration TRV Frequency ' Hazard 
Source Area Soil PCOC PCOC? Group (mglkg) (mglkg). i (%I Quotient 

)US Ash Pits Chromium X M 180 23 99 7.9 
88 4.9 Lithium 

Nickel 
X M 1 5 0  50 100 3.0 Zinc 

Silver 
X M 9.5 7.1 15 1.3 Antimony 
X M 56 100 1.1 50 Lead 
X M 110 100 100 1.1 
X M 3.1 3.0 13 1 .o Cadmium 

1 .o Vanadium M 35 36 100 
0.93 M 14.000 15,000 100 Aluminum 

M 44 100 0.70 63 Strontium 
500 100 0.62 Manganese M 310 

Cobalt - X ' . .  M 1 1  100 0.44 25 
0.41 Arsenic 

Beryllium X M 3.6 10 76 0.36 
Barium X M 100 0.34 500 170 

M y  0.09 17 0.30 0.30 
Molybdenum - .. X . M 4: 5 17 7.2 0.27 

2.0 6.7 
Chromium X M 62 23 100 2.7 

100 1.1 50 55 M Zinc 
M 61 63 100 0.97 Strontium 

Lithium M 79 3.6 2.0 7.3 
260 100 100.. ... 2.6 Copper X M 

100 2.0 50 Zinc 'X M 
Chromium X M 20 100 0.89 23 
Vanadium M 31 36 100 0.85 

. _ _  ___ - __ , ._ - - . _ _  - ___ - - - 
-. - - - . 2.0 ._ M . .. ~ - 

x .  M 110- 30 96 3.7 

X M 7.4 13 2.0 l 5  - . _  

. - _ _.____ - _________ - - ._ . . . - . - - . -. _- -. - - - - . 
- __ - . - . . - - - __ . - 

. - -  - . . 

_____-._ . -. - _____ - - . -  . 

~. -- - -. . . . - . - - - - _. __ - . 
. - - _ _ _ _ ~  ._ . Copper . . .. _. . 

- - - - - . . .. 

. . ___ . - . . - - - . . - ____ -_ . . 
- ~ . . --__ ... _ _  - .______.I___ . 

- . ___-__ - __ . . -. __ - - . .  

__. -__ ___ ._ - - . - - .._ __ __- _ _  ._ . 

- - _ _  - __ - - ____ __ .- . - - . ._ . -. - 
__ -_ - - M 4.1 10 100 

-. ..__ 

_______ - ~ .. 

_. . _- .- __ . - __ - - - - 
I_ -_I _- .. -. ________ 

. _. . . .. . - . .. . 
.... -' Mercury - . . 

Lithium M 100 3.4 I . . . --- ____- )U5 C-Ponds 

__ - . . . 

. ___ - . . . - .- _ .  
_. . . . - .. . 

. -  _. ________ 
. .  . 

__._. . ._ ___.. . - - __  __ )US Old Landfill 

_ _  . . , , _  . ..____ .. - . - ._ 

-- -- - -. - - ._ loo ______._ 
. .  . ... 

- - 
. .- . __ 
. 

0.83 
. 

Antimony X M 7.1 8.5 5.9 
_. . .. 

M Nickel X 
M Lead X 
M Aluminum 

Strontium M 

___ .. . 

~. .__ __._ 

__ .. .- 

M - Mercury 
M 

Arsenic M 
X . M  Molybdenum 

Silver X M 

-_ .. 

~~ Manganese .. . 

__. -- 

Cobalt X M _ __ 

94 -_ - 30 _- 23 
35 5b 100 

9.400 
38 
0 18 
300 
51 
7 5  
32 
8 6  
16 
2 3  

- 
100 15,000 

63 100 
32 0.30 

500 100 
99 10 
lo 17 

7.4 18 
25 95 

._ - __ . . .___ 

____ ________-__.. . 

. - . . 

_____ . 

. - . .- 

_______________ . 

-. . _.___________ .. . .. 

23 5.0 
10 23 

__ . 

0 76 
0.7 1 
0 63 
0 61 
0 60 
0 60 
0 51 
0 45 
0 43 
0 34 
0 32 
0 23 
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Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 
. .  Point j Vegetation : Detection 

Subsurface ' OU Concentration : TRV 1 Frequency Hazard 
Source Area Soil PCOC PCOC? Group (mg/kg) I (mg/kg) j (%) Quotien 

Walnut Creek Watershed 
Zinc .. ........... X M ......... 59 - ___ 50 100 ... _ -  1.2 
Strontium - _  M . 61 63 95 1 .o - ' 

X I 2  903 Pad 

___-- .- 

. Vanadium . ..__ .... . M -.__- .... 32 - ... 36 . .  l o o  . 0.89 
Antimony ... . .  __ M .. 6.1 ... 7.1 . 7.1 ....... 0.86 
Aluminum . -- . ___- M .................... 11,000 15,000 100 0.73 

... X ............ M .... 16 23 ____ 100 0.69 Chromium 

Selenium M 

Cobalt X .  __ M 

Lead X M 
. ..Barium X ' M  

Mercurv . .  X M 

._.__. _ _ ~  
_____ 

-_ - -- . .  ... 
.... Nickel M 17 30 91 

Manganese .... . X M - 

Arsenic ~ X M 

- - _ _  

........... .. ___ ....... - 

__ ~ 

- .___ _ _  . . 

.......... i.-.. . 

lU2 East Trenches 
.- 

0.73 
250- 

.-  . 

.- 

9.1 
4.2 
15 

' .- 140 .. 
0.07 

Cadmium X M 0.7 
Copper X M 17 

..x 
. .  x .. w . . . . . . .  .....-2. 2 Nitrate/Nitrite . 

Tetrachloroethene X V 
M Strontium 

. . . . . . . . . . .  . _Zinc .x. M 
. .Vanadium M 

Aluminum M 
Chromium X M 

. -M ' 

V Tetrachloroethene x 

.. 

___ _________ ... 

. -  .... 
. .  ..... M .. -'. 1 . i '-*" 

____.- . 
. . Silver .__ ___- 

~. - --___ .. 

. .- 

. . .-_____ ____ 
- . _______ 

... __ .- 

~- 
. -x . ... Mercury -.- ~-_____--  

. . .  

Antimonv M 
Manaanese X M 

- Silver X M 
Arsenic X M 

Selenium M 
- __ Nkkel M 

Cobalt X M 

0.11 

-- . 
. 100 0.50 500 

89 0.46 20 
95 0.42 10 

50 100 ... 0.30 
500 99 0.28 

36 0.23 0.30 
12 0.23 , .3.0 

... 97 . . 0.17 
1.8 ... 0.15 7.4 

19' 42 0 17 

-__.. .._____ . 

________.- .. -. ___ 
.____ ...... - 

- _ _  . ..___ 

--- ~ ~ _ _  ._____ _ _  
I-____ . ...... 

- ~. - 
,, .. - __ _. -- 100 .- . 

_ - ...... 

280 
4.1 
5 2  
15 

0 58 

- - -  - _  
200 7 2  0 00055 

50 99 0 86 
63 100- - 0 94 . . . .  - ~ - _ _ .  

59 
43 
27 

-___ _____ 
100 _ 11 000 15,000 

16 
019  - 
120 
4 3  7 1  

0 73 
0 70 
0 62 
0 60 
0 60 

- 500 100 0 56 
7 4  32 0 56 

90 0 52 10 
30 99 0 49 

-__. 

-- 

__  . __ 

1 5  14 n A n  - -  
6 5  20 97 - 0 32 
0 86 3 0  14 0 29 
12 
110 

- 
~~ 50 99 .. 

500 100 

Cadmium X M 
- Lead X M - .  0 24 
Barium 
Copper X M 15 100 99 0.15 

)U4 Downgradient N itrate/N itrite X W . 91 19 100 4.8 

Zinc X M 69 50 100 1 4  

X M ~~~ - _  0.22 . _ ~ ~ _ _ _ _ _ _ _ _ .  - .... 

. 

Lithium M 7 5  2.0 100 3 7  

Lead X M 
Strontium M 

M Vanadium 
Aluminum M 

____ . - . _________ . 

___ ... -- 
.--__ 

- __-.____ 

-- _ _ _ _  ._______ __ 

50 100 1 3  
63 100 1 1  

.- 
67 
70 
35 

; 2  coo 
..... Manganese X M 14 0 

.____ .______. ... 
36 100 1 1  

15,000 100 0 80 
500 100 0.58 

____ - . 

-____ ___ . . - 
- __ - . . .... -. -_ _ _  ._ . - _. 

Nickel M. 23 30 100 0 56 
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Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil a 
Exposure i 

Point Vegetation 1 Detection 
Subsurface ou Concentration : TRV ; Frequency Hazard 

Source Area Soil PCOC PCOC? Group (mglkg) ' (mg/kg) ; (%I Quotient 
)U6 A Ponds Lithium . . . . . .  ......... M 6.3 2.0 100 3.2 

. -. .. - - - M - 1 1  7.1 36 1.6 Antimony )U2 Mound Area 

...... .. ... . . . . .  93 - 63 ~ 100 _ _  1.5 M 
100 1.4 50 Zinc - X M 70 

Nickel . .  .... .. M 24 30 100 0.8 1 
Arsenic ........... X M ..... 8.0 100 0.80 10 
Manganese ...... - ........ __ - X ......... M - . . . .  320 500 100 0.64 

. . . . . . . . . . . . . .  12 23 100 0.51 X M Chromium 
0.49 20 Cobalt X M 

Mercury X M 0.10 55 0.33 0.30 
0.33 

Barium X M 130 100 0.26 500 
3.0 

- ____ - - - 
Zinc X M 50 50 100 1 .o 

s t ron t i Urn - . - -I_-I___. . .  . 

--- - - - - __ -. -. 
-___- _ .  . . . . . .  .................... . 

____.. _ .  - - - . . . . . .  

. - . _-__.___. - - 
. -- ~ _ _ _  __ -. 

_ _ _  ..... - - .- 

- ... . 91 __- l o  _ _ _  __  
-- . . ________ -I_.-_.____.___-.__. 

__ Lead . - -. - - - X -_ - -. - . M . - . l 6  50 100 

Cadmium X M- 0.76 9.1 0.25 
100- - - . -- - . 0.20 Copper - . X M . 20 100 

. .  Silver - .____.___ . X .__ -. M- . .  1.4 7.4 36 0.19 

- - - . __ --  -___-_____ . 
..... ~ - _ _ _ _ _ _ _ _  ___ - . __ _. - - - __ -. ._ __ . - . 

... 

0.00017 
2.2 
1.3 

Tetrachloroethene X V 0.034 200 ' 45 
...... . . .  ... _ _  U 6  North Spray Field . Lithium - -. M - 4.4 2.0 - 18 

Chromium ~ _ _ _ _ _ _  X M . 29 23 100 
Zinc X M 50 50 100 . 1 .o 

- .  
M .. 10 .. ~ 7.1 17 .~ . . . .  Antimony ---- 

1.2 ( 
.- - 

____ - ..... - - - - _-- 
. . . . . . . . .  .. Vanadium ..... ._.__-______ X M . .  30 36 100 .. 0.82 

100 0.73 Aluminum 

Nickel M 82 0.55 30 
. . . .  X . . M . -.-- 150 - 500 . . . .  100 0.30. Barium 

M - 54 2.0 97 2.7 lull  West Spray Field Lithium 

Mercury M 0 5  0.3 6.8 1.6 
M i 6. 17 26 1 .o Molybdenum 

Vanadium M 22 36 100 0.60 
. Aluminum __ M . 8.600 15,000 100 0.57 

M 210 500 100 0.42 Manganese 
M 18 90 0.36 50 Zinc 
M 10 30 80 0.33 Nickel 

Cobalt M 7 4  25 100 0.30 
100 0.26 63 M Strontium 

. Silver M 1 2  7.4 3.8 0.17 
M 4 9  6.4 2.4 2.0 

X M 96 98 1.5 ,63 Strontium 

Barium x M 3.10 500 100 0 68 
Manganese M 330 500 100 0.66 

X M 30 50 100 . 0.60 Zinc 

058 
Chromium X M 13 23 98 
Vanadium X M 19 100 0 52 36 
Arsenic M 4 3  10 100 0 43 

3 25 89 0 32 Cobalt M 
Molybdenum M j d  17 5.7 0 20 

.... 

- -. 
M 1 1.000 . . - 15.000 - - . .. .. -__ _- - 

. Strontium .- _ _  X M . 36 63 100 0.58 ._I . - 
______-__. l 6  .. ' ~ _ _ _ _  . . 

.- . -______ . 
Chromium M . 49 23 93 2.1 _. - . _ _  - ._ ._-___ 

.- --__ . 

_-___ - . . .. . _ _  
____-__ 

___._-_ ._ _ _  
__ . - ~ _ _ _ . _ _ _ _  ____ 

__ - .- . . - ___ 

. l 6  . . .~ ._ 

__ __ -___ - 
U6 Burial Trenches Lithium . _  

__-______ .- .. _ _ _  - __ . - - - ..- 

Antimony M 7 1  .. 7.1 3.8 l o  -__-___ -. . - .- . -- -- - ... 

.- . - ____ 
- __ _. .- - - - - 
- .- . .  - .-. ____ .__ _. 

_______ 
. . .___ 

. . ___. - . __ - .- . - . . . . . .  .. .. .... . -. .- - -  
__ .... -. ... - ..... ____ .... - . . 

D 

D 
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Attachment 6 
Table 12 

Comparison of Sitewide Maximum Radionuclide Concentrations in Surface Water to TRVs 

Sitewide Maximum 
Detected 

I 

Sitewide Radionuclide Concentration’ 
PCOC for Surface Water (pCilL) Radionuclide PCOC 

Americium-241 
Cesium-137 
Plutonium-239/240 
Strontium-89/90 
Tritium 
Uranium-2331234 
uranium-235 
U ra n i u m-238 

Toxicity Reference 
Value’ 

Source Area (pCilL) 
Sitewide Maximum 

X 

Sitewide Maximum 
Hazard Quotient 

2.44E-04 
1.15E-02 15 0 1 C-Ponds 1,300 

X 
x 
X 
x 
X 
X 

. .  

. .  

‘Total (unfiltered) concentration 
Benchmarks are from Higley and Kuperman (1 995), Radiological Benchmarks for Wildlife at Rocky Flats Environmental Technology Site 
Toxicity reference value is the ecotoxicological benchmark for aquatic species, which represents bounding exposure based on their sensitivity, 
and contact with surface water 
No background comparison was performed because the TRVs are RFETS-specific 
Hazard quotients and hazard indices were rounded to present only three significant figures 

2 

4.2 3E-0 1 
1.14E-05 
1.89E-05 . 

903 Pad 1 100 1 ’ 270,000 I 

903 Pad i 190,000,000 i I 
881 Hillside 

903 Pad 
C-Ponds 

i 42.3 
3.08 
3600 
20.0 
3.03 
74.0 /Old Landfill 

. .  

4,300 ! 4.65E-03 
4 I 300 7.05E-04 

I I . 1.68E-02 

i .  
4,400 



Attachment 6 
Table 13 

Comparison of Sitewide Maximum Radionuclide Concentrations in Sediment to TRVs 

Sitewide Radionuclide 
Radionuclide PCOC PCOC for Sediment 

Sitewide Maximum 
Detected Toxicity Reference 

Concentration Sitewide Maximum Value' Sitewide Maximum 
Hazard Quotient (PCilS) Source Area (PCikI) 

Cesium-I 37 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-89/90 
Tritium2 
Uranium-2331234 
Uranium-235 
Uranium-238 

Americium-24 1 X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

8.47E-03 389 1 B-Ponds I 46,000 
2.81 
64 3 
5.64 
3.41 
3.94 
3.10 
25.2 
1.30 
43.1 

B-Ponds 
B-Ponds 

1 B-Ponds 
i C-Ponds 
1903 Pad 1 Old Landfill 
B-Ponds 

! B-Ponds 
: B-Ponds 

4,800 
520,000 
380,000 
250,000 ' 

3,500 
350,000 
10,000 
10,000 
4.200 

5.85E-04 
1.24E-03 

' . 1.48E-05 
1.36E-05 
1.13E-03 
8.86E-06 
2.52E-03 
1.30E-04 
1.03E-02 

HAZARD INDEX 2.44f -02 

'Benchmarks are from Higley and Kuperman (1 9951, Radiological Benchmarks for Wildlife at Rocky Flats Environmental Technology Site. 
Toxicity reference value is the ecotoxicological benchmark for aquatic species, which represents bounding exposure based on their 
sensitivity and contact with sediment. 

*Tritium was measured in pCi/L; this screen assumes 1 kg tritium is equivalent to 1 L tritium. 
No background comparison was performed because the TRVs are RFETS-specific. 
Hazard quotients and hazard indices were rounded to present only three significant figures. 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated I 

I ! ' Concentration i j 

I : 0 ~ 2 ,  ' in Burrow Air Inhalation TRV ' :  

Analyte : Group: PCOC (mglm') : (m!3/m3) 
ND S X NC Hexachlorobutadiene 

Hexachloroethane 
S X 3.35E-14 ND 
s 4.14E-02 ND lsophorone 

Methylene chloride 
N-Nitrosodiphen - _-  - y lamine .. . - . S - X - . NC ND 

S x 2:44E+03 ND Naphthalene 

Phenanthrene 
Phenol 

- .- . _- - - . -. - - - - - . . - - - - __ - - . .- -. . - - - 
S X NC N o2 

V X 6.61 E+OO 
ND~--'-- - - -  

S X 2.92 E-02 N D~ 
S X 4.41 E+02 N o2 

Pyrene S X _ _  8.44E+0 1 N D ~  

N02 
Total xylenes V X 
Trichloroethene V X 
alpha-BHC P 6.91E-03 ND 

'Data under review by EPA 
EPA suggested reference concentration is pending 

NC - not calculated 
ND - no data available 

- -. -_ __ .- . - - . . - - - . . . . - . __ . .. .- __ 
Indeno( 1.2,3-cd)pyrene . . . _.  - _ _  . - .  

. .._ . .- . - . . -_ __ , . . - . . . - .- . . - . . . . - . .  

. .____ . . . . - .__. .- . . 

-. . - ~ _ _  -. 

~ _ _ _ ~  . - - . . - ._ - 

- . _______ . PentachliGphenol .. .. . . - __ . . _. _. 

Tetrachloroethene - - . . . ~  . __ . . , V  X .- 1'.2 0 E+03 ND . 

-. . ___ . .. . ___. .- - - - . . . . . - -. . . _. . 

3.29E-03 NO .. __ S 
. . _. ._ .- -.~ .. .. . 

. . _ _  - - _ _  
. - . . . . - -. . . . . . _. 

NDZ 8:4 3 E+ __ 01- _. . . ... _- . - ... - _______ - 
3.09E+02 

----____.. _____ . . - . ._ . - .- . . - -. - - . . . - - ___ .-. . .- . . - 

2 

a 
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Attachment 6 
Table 11 

Comparison of Sitewide Maximum Radionuclide Concentrations in Surface Soil to TRVs 

Sitewide Radionuclide 
PCOC for Surface Soil Radionuclide PCOC 

Sitewide Maximum I 

Detected Toxicity Reference I 

i Sitewide Maximum Value' Concentration Sitewide Maximum 
(PC ilg 1 Source Area (PCiIS) I Hazard Quotient 

HAZARD INDEX 2.80€+01 

Americium-24 1 X 270 
Cesium-I34 X 0 0880 
Plutonium-239/240 X 1 7300 
Radium-226 X 1 34 
Strontium-89/90 X 1 24 
Tri ti u m2 X 227 

! 

1903 Pad 1,900 142E-01 
OU4 Downgradient 84 105E-03 
903 Pad i 3,800 192E+00 
1903 Pad 5 4  2 48E-01 

103E-02 
6 49E-04 

, 120 
j 

East Trenches I 
OU4 Downgradient I 350,000 

' W m  Ihe exception of Cs-134, benchmarks are from Higley and Kuperman (1995), Radiological Benchmarks for Wildlife at Rocky Flats Environmental 
Technology Sile. Toxicity reference value is the ecotoxicological benchmark for small mammals, which represents bounding exposure based on their 
sensitivity, small home ranges, and continuous contact with soil. Toxicity reference value for Cs-134 is estimated from Cs-137. 

'Tritium was measured in pCi/L; this screen assumes 1 kg tritium is equivalent to 1 L tritium. . : 
No background comparison was performed because the TRVs are RFETS-Specific. 
Hazard quotients and hazard indices were rounded to present only three significant figures. 

Uranium-2331234 
Uranium-235 
Uranium-238 

1,800 156E+00 
1,900 3 53E-01 
1,600 I 2 38E+01 

I 

i Old Landfill 
Old Landfill 

X 
X 
X 38000 ,Old Landfill 



Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

. .  

- .  

- . . . . . . . . . .  

- 

. Estimated j ! I 
i , Concentration j 

i . i ou2 j in BurrowAir 1 Inhalation TRV 
I 

i 
Analyte i Group 1 PCOC (mg/m3) j (mg/m') 

4-Nitroaniline S- X NC N D ~  

- . .  - - - - . - _ - . -. - __ 
Bis(2-ethy1hexyl)phthalate . - ..... . .  s .  . .  X 
Butyl benzyl - phthalate S X 

.- Carbon -. - - . disulfide v ~ X 

. Chlorobenzene . - . . - - 

-. Chloroform - _. __ - v 
Chrysene . . . .  . . . .  s ...... x 
.. Di-N-butyl - - . .~ - phthalate . s  X 
Di-N-octyl phthalate S X 
Dibenzo(ah)anthracene .. S 

. . . . . . .  ..... 's . . . . . .  

Diethyl .- phthalate -. s 
Fluoranthene - .- ___ s X 

- _____ 
- . . .  ~~ 

'V - .  -. x ' -  

v 
_. ._ _. Carbon-tetrachloride 

...... .- - . - 
... 

X 
__.  

- .. . . _- . __ ___-__ 

-- -. . ___ ... 

- .  _. 

- .  
Di benzofu ran __ 

. .  . .  . 

- .  

Fluorene I S  X 

- ..~__ - . __--- .. - __ . 
S X NC ND ' Acen a p h thene 

/Acenap - h .~ thy le ne - S ______ - _  NC ND 
.......... ............ -- 

_ _ _  .. 
Acetone V ______ X .... 9.32E-02 __ N.6 

. Aroclor-1254 ___ __- P X 

N __ o2 Benzene ~ . v  - -  x 
Benzo(a)anthracene ........ S -_____ X .................... NC N D* 

.......................... 

Anthracene . . . . . . . . . . . .  - S X NC . N ND.- Di- ~ ........... 
NC 

__. .---___ - ........... 
ND ---_____. .......... Aroclor-1260 .~ . P ......... NC _ - - ~ _ _ _ _ _ .  

. . . . .  ......... ....... 1.41 E+OO - __ __ .. -__ 

ND . . . . . . . .  Benzo(a)pyrene . S ................. X NC 
Benzo( .............. b)fluoranthene . s . -.x ...... . -  ....... NC- . ND 
Benzo(ghi)perylene S X NC ND 

- - . -__ 
__ -. 

- Heptachlor epoxide ' P  
__ Hexachlorobutadiene s X 
-. Hexachloroethane - S X 
._ Indeno( 1,2,3-~d)pyrene S X- 
lsophorone . S 
Methylene chloride v X'  
N-Nitrosodiphenylamine . -. -. . __ - .  _ _ _  _________ x 
- Naphthalene S X 
- Pentachlorophenol - . ._ _ S X 
Phenanthrene S X' 
Phenol S 
Pyrene __ S X 
Tetrachloroethene v X 
Total xylenes v X 

__ _I-_.__ ~ 

S 

- __ __ 

- - 

. .- - - ____ 
- ___ ~ _ _ _  

.- . - ........... -. ___ -- - . . __ . - .- . .  - 
.- Benzo( .. - k)fluoranthene ._ - ._ . S NC ND __-. . 

. ................. I Benzoic.acid-. s- ~. x . . .  
. .... ______ 

... . . . . . . . . . . . . .  ND .. NC 
-. . __ 

4.€9E+OO ND 
NC ND 

_____ .... 
. ._ 

NC-Y -__ N D~ - 
3.13E+01 ND .- _____ 
1.03E+00 ND 

N D' ______ 185E+01 
- ND. _NC -- 

9 31E-01 ND 
- - 

ND' ___-._.. NC 
NC ND 

-. 

. NC ND 
NC ND 

__ 

NC N D ~  

5.22E+00 N D~ 

NC ND 
NC ND 

ND NC 
NC ND 

_~ 

NC N o2 
N D~ 

NC N D~ 

_ ~ _ _ _ _  - NC 
NC ND 

ND 

- 

............. 

2 40E.02 . 

ND~--- '  - -  __ NC . 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

. . . .  -- ......... _. ..... . .  - 
. 1,2-DichIoroethene - . - - _ _  . V X 
. . . .  2-Chlorophenol S 
2-Methylnaphthalene . . _ _  . ______ S x .  
2-Methylphenol - S X . .  
4,4'-DDT-- . . P X 
4-Methyl-2-pentanone . . . . .  - V X 
4-Methylphenol . . .  . . s  X . .  

. Acenaphthene - .  S X 
Acenachthylene . - S . . . .  

Aroclor-1254 . P X . 

Ar6clor-1260 
' P -  .... 

Benzo(a)anthracene S X . 
...... Benzo( a)pyrene S X 

S x Benzo(b)fluoranthene . . -. . - - . - 
Benzo(ghi)perylene S X 
-Benzo( k)fluoran thene S 
Benzoic acid S x 
..... Bis(2-ethy1hexyl)phthalate _____ S x 
Butyl benzyl phthalate S ' X  
-. Carbon disulfide V X 

Chlorobenzene . . . .  . . V 

- D . i-N .- .. - buty - I phthalate ... ... S X 
Di-N-octyl phthalate __ .. - S ... . X 
Dibenzo( ah)anthracene S 
Dibenzofuran . . .  S 
Diethyl phthalate S 

- --__- . 

. . . . . . . .  ____ _ _. - 
. ____-_ . 

. . ..... .____I . . . .  

_. . . .  __ . . . . .  _ __ 
4-Nitroaniline S X 
. - . -. __ - - - . - .. - _ _  - __ - . 

. __ ___. . 

........... -. -__- 
V X Acetone 

Anthracene S X 
- - -- -___ .. . - .  

. .  ..... - ~. . .  

_- - ____ 
. . . . . . . . . . . .  .- _____ 
Benzene V X . . . . . . . .  ~. . . .  

. . . . . . . . . .  _ _ _ _ _ _ _ ~  
_. __ .- 

._ 

- ____-- - 
-- - ̂ ____ 

....... 

-~ ~ . . -. - 

Carbon tetrachloride . V  X 

Chloroform V X 
S X Chrysene 

. ~ _ _ _ _ _ _ _ _ _  

- -. 

- . -.  . _-. - _- 
. .-. - - .  -~ ... -_ .. ..... .- . 

.... ._ -. __ ___ - . - . 
.................... 

-- . - -. -- . - - -. - .- 

_ _  ...... - _.__ 

. . . . . . . . . . . .  ... _. ... i. - 
S X Fluoranthene 

Estimated 
Concentration 

' ou2 in Burrow Air I Inhalation TRV 

Analyte Group: PCOC I (mglm') (mglm3) 
V X 5.30E+O 1 N D~ 

alpha-BHC P NC NO 

1 , 1 ,1 -Trichloroethane V X 2.82E+00 N D ~  

- - - __ - .- . - - .. __ . Trichloroethene 

Old Landfill 

.... - .... __ 
~l11,2,2-Tetrachloroethane V X .- - ._ - - - - - __ _ _  
1 , l  -Dichloroethene V 
1 ,2 -Dic h lo roe t h a ne 

- . . -. - . . - - -. _ - __ __ 
V X 

_ _  
1.46E+00 ND ---__ 
9.67E-01 ND 

2.25E+02 ND 

~- - _____ 
2.60E+02 N D ~  .___--__ 

- --__ _____ 
8:03E+02 ND 

9.60E+00 N D~ - ~ _ _ _ _ - -  
8.98E+00 ND -___ - 
5.01 E+01 ND 

ND 
ND 

2.93E-03 ND 
2.77E-01- ND 

ND 
NC 
NC ND 

ND NC 
NC 

ND 3 35E+05 
154E+00 ND 

ND 
ND 
ND 

_ _ _ _ ~  1.34E-01 

1.72E+O3 _ _  

- - 4 07E-02 
N D~ 

N D~ 

ND' NC _-__ ____ 

NC - 

..____- 

_ _ ~  

.___. 

~ 

- 

._ ___- 3 75E-04 
NC 

. 

' 5iE+05 N D~ 

I 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

- -  
.. 

Estimated 
Concentration 

- . .- 
-. .. - - . -.- .. ... - 

Naphthalene . . . . .  . .  .---- S .-__ X NC ND 
Pentachlorophenol - -.. _ .  -.____ S X NC 

Phenol . _- ........ ----  S NC ND 

Tetrachloroethene .._ _... . -_ . v ' . 'X . __  . .  1.46E+02 . . ND 

- ____ 
N o2 

Phenanthrene . - - _ __--____ S X ._... --. 1.42E+02 __ N o2 

. .  Pyrene . - - .. X __ 4.83E+O .- 1 ND' ~- _ _ .  

Total . . .  xylenes __.___-___ V ____ X . . .  5.00E+01 ___ N D' 
Trichloroethene - -__- V X 4.51E+03 - N o2 
alpha-BH.C.. p . . . . . . . . . . . . . . . . . .  N C .  .. 

1,1,1 -Trichloroethane V X 3.80E+04 ND- 

~ ~ _ _ _  

__ ... -----_____ . . . . . . . . .  .. 

-~ . . .  S 
- "  

. 
ND .......... 

East-Trenches - ... 

' ou2 in Burrow Air Inhalation TRV I 
Analyte Group' PCOC : (mglm') (mg/m3). 

Hexachloroethane ..... .... -. . S - ... X .... NC ........... N D~ 
Indeno( 1,2,3-cd)pyrene . . . . . . . . . . . . . . . .  S X ......... NC . .  ND 
lsophorone S NC ND . .- 

. - . - . .~ ___  - ........... - -- . -. . - ....... 

Methylene chloride V X 1.57E+03 ... N D' 
N-NitrosodiDhenvlamine S X NC ND 

-__. ___ 
X .... 1 ,I ,2,2-Tetrachloroethane V 

v ' . '  x 
X . .  1,2-DichIoroethene V 
X 2-Chloroethyl - -. . Vinyl Ether, V -  - . -. . 

. . . . .  2:Chlorophenol - . s 
X 2-Methylnaphthalene . . - - - - s 
X 2-Methylphenol S 

P- ' - -' ' X  4,4'-DDT - ..I". ..- 

X 4-Methyl-2-pentanone . ._. - __. - V 
X 4-methyl phenol . . .  S 

4-Nitroaniline S X 
X - Acenaphthene -_ S 

Acenaphthylene -- S 
X Acetone . V 

Anthracene S X 
Aroclor-1254 P X 

______. .v. _I___ 

____ . . . . . .  
______ .- __ 1 , l  -Dichloroethene 

1,2-DichIoroethane 
-. . . .  - - .. _ _ _  _ _ _ _  __  - 

__ _ _  . . . . . .  - -. 

__. - ._ .. .- .__.____ 

.. ._ _____ 
. -. - - 

_ _  - _______ 
. 

. . - - - - - . . .  

. 

. .-___ 

. 

- . 

- _ .. ___ 

.- - ~ 

. . .  __- --- Aroclor-I 260 P 
- Benzene V X 
Benzo(a)anthracene. S X 
Benzo(a)pyrene ._ . . .  - ..... S X 

S X 
Benzo(ghi)perylene . s  X 
Benzo( k)fluoranthene S 
Benzoic - . -. -_ acid . S X 
Bis(2-ethylhexy1)phthalate .- - _ - S _ _  X 

__ 

.... -_ . ._________ .. 

_. ____ __ - .. 
- _ . - -- 

__-.___ Benzo( b)fluoranthene ____. 

__ __ _ _ _ ~ _ _ .  

_. .- __ 
-. - - - - .- - __ _ _  . 

- 

4 30E-01- ND 
1 41E+01 ND 

NC - ND 
5 64E+01 ND 

ND NC _. 

NC ND 

.--___ _ _ _  

___ ~ _ _ _ _  

- -_____ 

N c. -__- ND 
ND 4.8-1 E i c -  

5.95E-0 1 ND 
---_.___.- 

- 

2.72 E-02 N D~ 
2.OOE-0 1 ND ~ 

NC ND' 
4 14E+00- ND ~ 

NC ND 
2.97E+02 ND 

-_ 1.47E+00 N D' ____ 
ND 

NC ND 
-~ 

2 09E+03 

6.57E+00 N D' _______ 
N D' ________ 106E-01 

1.00E-01 ND - - __ 
8 56E-01 ND 
4 38E-03 ND 

NC ND 
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. Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

' 

. 

. 

. . .  

, 

Estimated 

Analyte Group' PCOC (mglm3) (mglm3) 
Butyl benzyl phthalate -. - -. - s ___ . x  ~ - - NC . _. - ND 
Carbon disulfide 
Carbon tetrachloride . .... V ~ X ......... 1.46E+06 __ _ _ _ _  ND 
Chlorobenzene .- - . - V ~ NC ND __ 
Chloroform 

-- - - . - S - __ X f65E+03 ND 
ND Di-N-butyl phthalate S X 7.1 2 E + r - -  

Dibenzo(ah)anthracene . . __ S ~ NC ND 
ND 

1.18E-02 . .  ND 
Fluoranthene S 
Fluorene . . - . . S __ X 3.47 E + o T - -  ND 

ND .kept%hlor ....... epoxide - _____ . -  P .... N C- 
Hexachlorobutadiene ............. _-__ S -_ x -1-:52~;02 . . .  _____ ND 
. . . . . . . . .  Hexachloroethane .._____ S X . 2.39E+02 

X . 8.50E-16 -_ ND 
' NC" ND 

ND 
... 8.00E+01 ND x 

.- . V  ~ X . -.- NC N D~ 

. V X 2.47E+03 -- - - N D~ 

-ND' 

- - -. -- - - - __ __ . -  . - - 

__. - - - -. - - - . -. 
C h&sene - - 

Di-N-octyl . -  phihalate .. I .__ S X -. ......... NC ____ 

bidenzofuran _ _  - . . 
-Diethyl - .  . phthalate . - ___ S 

- - ______--_ . - - .._ _ _  

_____ 
. _~___________ 

.-_____- 
-- S NC 

- _. - . . - ~ _ _ _  
X 1.47E+03 N D~ -. - __ - -. . _ _  -. . . . . . . . . . . . .  _____ 

-_ _ _ _ _  - 
. . . . .  . . . .  

NDZ 
-- 

Indeno( 1,2,3-cd)pyrene - - -_ S 
lsophorone - s  
Methylene chloride - V X .. 9.57E+03 
N-Nitrosodiphenylamine - ' S X NC 

Pentachlorophenol . .  S X NC 

Phenol - .. _. - -. . __ - - - - S - .. NC ND 

Tetrachloroethene V 1.73E+07 ND X 

X 

........... .______ __ __.. .. 
N o2 .............. __ _. 

.- .... ... . -. ____ ___.__. 

-- Naphthalene -. __ .____ s .  ._ 

Phenanthrene S X 9.16E+00 N D~ 

Pyrene . . . .  ..... S X 1.23E+00 N D~ 

Total ........ xylenes v X -. . 1.29E+02 N o2 
Trichloroethene - V 9.50E+04 N D~ 

N D~ 

-_ _. 

- . . . . . .  . .- ________ 
- 

-__ ......... - _. . 

__ ________ 
__ . _____ ___ 

alpha-BHC P NC ND 

1 , 1 ,l -Trichloroethane v X . NC 
ND NC 

1 , l  -Dichloroethene ... v .  NC ND 
1 12 -Dic h lo . roe - ._ t ha ne v x . NC 
Ij -. ,2-Dichloroethene . __ . . - - -- - - v X NC 

Mound Area 

.____________ -~ 

~ _ _ _  . _- - .  -- <1;2,2-Tetrachloroethane _ _ _ _ _ ~ _ _  v X 

__ 

. __ 

Concentration ' 

j ou2 in Burrow Air : Inhalation TRV 

ND 

_____._ 

ND 
ND 
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Analyte 1 PCOC 
Telrachloroethene I x  

Inhalation TRV from 
IRIS 

(mum') 

Toluene 
Total xylenes 
Trichloroethene 
alpha-BHC 
c~s-l,3-Dichloropropene 

I 
Equlvalenl 

Enects Effects Level Effects Level 
Hazard Level in soil in Soil 

Quotlent 

92 1 6.70E-03 
106 6.46E-03 
131 9.10E-03 
291 5.30E-06 
111 1.30E-03 

Attachment 6 
Table 9 

Small Mammal Burrow Air ECOC Screen 

Molar 
Maximum Detected ~O~centration 
Concentration inl in Subsurface 

, ~mOn0) (moidm') 
9 00E-01 1 08Ei02 

150E-01 2 83E-03 

150E-02 103E-04 
ND NC 

Subsurface Soil' soil' 

3 10E-01 6 74E-03 

3 90E-01 5 95E-03 

Partial 
Pressure 

166E-04 

183E-05 
5 42E-05 

' NC 

(V,) (.W 

4 52E-05 

5 46E;lO 

Estimated 
Concentration 
in Burrow Air 

1.81 E+02 

3.09Ei02 
8.43E+01 

6.91E-03 

NC 
I HAZARD INDEX 4.13€+01 

i 
'Source Dran Final Technical Memorandum No 9. Chemicals of Concern. Human Health Risk Assessment. 903 Pad, Mound, and East Trenches Areas. Operable'Unhl No 2, Rocky Flals Environmental Technology S i p  Augusl 1994 

'Source Knox el  a/ 1993 Subsurface Transpon and Fate Processes. Lewis Publishers 
'Soil density assumed 10 be 2000 kghn' 

%PA SugQeSled referenu, cnncentrauon IS pending 
'Ddla unaet I ~ V I B W  by EPA 
1 4 ~  I U I  'a(~,iditta . .  I 

! :  i I 

: .  . .  t a l .  f., JAd ..addwe 

. I  

. .  

! 



Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated ; 
Concentration ! 

' 7  - ou2 in Burrow Air ' Inhalation TRV 

Analyte Group PCOC (mglm3) ( m g W  
903 Pad 

$,4'-DDT . P X 
$:Methyl-2-pentanone V X 
$-Methylphenol ........ __ S X 

4cenaphthene S X 
4cenaphthylene S 
ketone V 
4nthracene 
<roclor-1254 P X 
4roclor-1260 . P 

3enzo(a)anthracene S 
3enzo( _ _  a)pyrene - S X 
3enzo( b)fluoranthene S X 
ienz$ghi)perylene . . . . .  S X 
3enzo( k)fluoranthene S 

3is(2-ethylhexyl)phthalate _. - S - 
3utyl .... benzyl phthalate S X 
Zarbon . disulfide - V X 

__ ..... - . ___ ...... ___ 

. - __-____ _ _  -. 
.... __ . __ .. 

l-N itroaniline S X _ _  . -  - _ _ _ -  __ 

........... ___ . __ ...... 

. .-a'*.r- ~ 

X 
S X 

- ._ . . . . . .  - .... 
. . ............ 

. - - - __ __ .... 

_________ ..... 

X 
X 
___ 3enzene V . - - - . . __ - ____-__ 

__ . ._ _. . ________ 
- .  

_ _  ____  
.- 

-. . ........ __ 
S X 

X 
-- __ 3enzoic acid -___ 

. . . .  

_______ .. 
X 
-- . Zarbon tetrachloride v 

2hlorobenzene V 
. .-._____ 

1 , l  , 1 -Trichloroethane ' V X 1.41 E+01 ..... N D ~  ....... . . . . . . . . . . . . .  - ............. -_ 
1,1,2,2-TetrachIoroethane V X . . . . .  NC . ND 
1 , l  -Dichloroethene V 4.7OE+00 ND 

ND V X NC 
1,2-DichIoroethene . ...... V . X 5.64E+00 ND 

ND 2-Chloroethyl vinyl ether V X NC 
!-Chlorophenol S ...... NC ND 

ND NC 

N C ~  .-___ ND 
5.44E+01 

NC 

. - ... - __ -. -_ .. - .- __ .. _ - 
. - -  - ____  __ . . -. ____ 

_____ _. 1.2-Dichloroethane . . . . .  ___ . .  

!-Methylnaphthalene - - ._ ... S ___ x --e 

- .-___ ____ __ 
.- --__-___ -. -. . -. - - _-- _. . - - . - ___I_ __ - - . - -. 

...... - . . .- _______ 

. _ _ _ ~ _ _  . -  .. 

!-Methylphenol .... .- s X NC 'ND 

N D~ 

NC ND' 

........ _. - .. ._ .......... 

-. - --__ 
_ _ _ _  - - -. . - 

ND . ..--.___ 

__________ 
9.3lE-01 ND 

ND 4.49 E + O r -  

1.39E+03 ND 
NC ND 
NC 

ND __ NC 

- _. 
5.14E-01 N D~ --_________-_ 

._ ________ 

. ._ . 
N D ' ~  ____- 

5.00E-02 N D~ 
7.3 1 E-02 ND 

2 hlorofwrm V X 
Zhrysene S X 
li-N-butyl phthalate S X 
li-N-octyl . __ - . phthalate ' S  X 
li benzo( ah)an thracene S 
libenzofuran S 
liethyl - . phthalate . . __ S 
'luoranthene .. s X 

S X 7uorene 
ieptachlor epoxide .... - ... P 

S X iexachlorobutadiene . . .  . -. - _ _  . 

-. ~ ______--__ 
- .- ______._ 

. . - __ - . . - . - . . - . - ._ - _______ . 

______._. . .  

__________ 
-. _ _  - _ _ _  . - - _ _ _ _ _  

. .. ... 

. . . .  - . . . . . .  - ._ _. . 

- __ . . . . . . . . . .  . 

~ 

__ 
2.40E-01 . __ 

NC ND 

..- . _______ 
4.31 E+OO ND 
5.88E-02 ND 
4 63E+00 N D~ 
4.80E+O2 ND -I 
3.76E+00 ND 

ND 1.89E+03 
3.78E+00 ND 

177E+04 N D~ 
..&_i _____ 

ND' -- 9 20E-09 .- 
NC ND 

- - __ 
. ND ND - I NC 

6 03E-03 . 

5 91E+04 N D' I 
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Attachment 6 
Table 9 

Small Mammal Burrow Air ECOC Screen 

Estimated 
Partial Concentration 

Pressure In Burrow Air 
(V,)WN - Imdm') Analyte c Di-N-Octyl phthalate 

Equivalent 
Inhalation TRV from Effects Effects Level Effects Leve 

IRIS Hazard Level in soil in Soil 
[mdm'i Quotient (atm) (moie/m') (mglkg) 

Dibenzo(ah)anlhracene 
Dibenzofuran 
Diethyl phthalate 
Ethylbenzene 
Fluoranthene- - 
Fluorene 
Heptachlor epoxide 
Hexachlotobutadiene 
Hexachloroethane 
Indeno( 1.2.3-cd)pyrene 
lsophorone 
Methylene chloride 
N N,liobcdlplIenylamlne 

l'~l~l.l~.i,,ol I l~dIelIol 
l'l.et,.l~bll,lrne 

Pl,elI$,l 

l'k lelle 

Slylrlle 

Tell achloiorlliene 
loluene 
Total xylenes 
Trichloroelhene 
alpha-BHC 
CIS- 1 .3-Dichloropropene 

Nd~,fillldlellc 

I X  

- 

OU2 
PCOC 

X 
- 

X 
- - X  

X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

133 ! 162E-02 2 00E-03 301E-05 ' 4 87E-07 2 82E+00 I ND' ! NC NC 1 NC I ' N C  

X 1 ;  
I 
I x  

Molecular 
Welght' 

( a r m s h o b )  
391 
278 
168 
222 
106 
202 
166 
389 
261 
237 
276 
138 
85 
198 
128 
266 
178 
94 
202 
104 
166 i 92 
106 
131 

Henry's Law 
Constent' 

(am m'/mote) 

1.4tE-12 
7 33E-09 

ND 
8 46507 
6 60E-03 
169E-02 
2 10E-04 

103E-02 

2 96E-20 
5 80E-06 
2 00E-03 
2 33E-08 
4 GO€ 04 
2 10E-06 
3 90E-05 
2 70E 07 
1 09E 05 
2 61E-03 
153E-02 
6 70E-03 
6 46E-03 
9 10E-03 
5 30E-06 
130E-03 

3 20E-05 

2 50E-03 

ND 
ND 
ND 
ND 

1.10E-01 
ND 
ND 
ND 
ND 
ND 
ND 

3.00E-02 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NC 
NC 
NC - .  
NC 

NC 
NC 
NC 
NC 
NC 
NC 

7 06E-04 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.09E-03 

1.80E-01 2 17E-03 
2.20E-01 4.78E-03 

ND NC 
6.70E-02 1.02E-03 

ND NC 
ND NC 

NC NC 
NC 
NC 
NC 
NC 

184E-05 
NC 
NC 
NC 
NC 
NC 
NC 

141E-06 
NC 
NC 
NC i 
NC 
NC 
NC 
NC ' 332E-05 

i 3.20E-05 
NC 

9 31E-06 
NC 
NC 

l l  

! ND 
ND 

I ND 

i 
I 

ND' i 

~ 

I 1 434 

i ND I 
ND . , 

NO 
ND' 

! ND 

ND 

N D' 

ND 
N0 

N 0' 
N 0' I 

ND 
ND' 

I 94 
ND 

226 1 
I 

1 ND' 

ND' 1 
I 
i 209 

ND 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

5.G7E-01 

Ne 

NC 
NC 
NC 
NC 

: NC i NC 

1 NC ! NC i 9.42E-05 1 1.43E-02 

NC ~ NC 
I NC ; NC 
' NC -. . NC 

NC 
NC i NC 
NC : NC 

' NC ; NC : NC j NC 
' NC j NC : NC NC 
' NC , NC 

NC 

- NC ! NC 

NC ... 

i NC : NC 

, NC 

i 2.08E-05 i 7.96E-03 
, NC NC 
[ 5 .65~-05 i 8.44~-03 
; NC i NC 
j NC ; NC 
i NC j NC 
1 4 33E-06 I 3.33E-03 

I NC I NC 

NC 
NC 
NC 

7 56E-01 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

4.14E-01 
NC 

NC 
NC 
NC 

1.85E-01 

3.88E-01 

NC 
NC 
NC 
NC 

162E+02 
NC 
NC 
NC 
NC 
NC 
NC 

5 22E+00 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2 40E+02 
128E+02 

NC 
5 30E+01 

NC 
NC 

__. .. . - 

lIl,2.2-Tetrachloroethane X 
1.1 -Diclilorwthene 
1.2-Dichloroethane 
1.2-Dichloroethene 
1.4-Dichlorobenzene 1 x 
2-Butanone I x  
2-Chlorophenol 
2-Methylnaplilhalene * x  

I :  
2-Melhylphenol X 
4 4  onr X 
3 ~ e u l y i  2 pc-nirrnone X 
4 M ~ : i l ~ y l p f ! ~ : ~ 1 ~ i  X 
4 N i l ~ ~ l ~ ~ t i i l i i ~ ~  X 

168 
97 
99 
97 
147 
72 
129 
142 
108 
354 
100 
108 
138 

3 80E-04 1 180E-02 
I 980E-04 1 720E-03 
I 3 10E-03 
1 4 66E-05 
I 828E-06 

ND 
123E-06 
4 89E 05 
149E 05 
7 9?C 0: 
1 14E 08 

ND 
ND 
ND 
ND 
ND 

6.90E-02 
ND 

1.50E+01 

NC 
NC 
NC 
NC 
NC 

1.92E-03 
NC 

2.1 1 E-01 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

8.93E-08 2.80E-01 
NC NC 
NC NC 

ND NC " NC NC 
ND NC NC NC 

2 00E-03 4 00E-05 5 9GE-10 2 59E-03 
ND NC NC NC 
ND NC NC NC 

ND 
ND 

ND 
NO 

30 1 
2978 

NO 
ND 

.NU 
NO 
NO' 

ND 
1111~ 

1 ! ;: j 
I 1 NC NC ! 

! NC i NC ! 
' NC 4.71E-05 1 
' 9.39E-05 j 9.51E-04 

NC ' NC I 

NC NC 
NC ' NC 
NC NC 

NC 
NC NC 

NC NC , 

NC I 

NC 
NC 
NC 
NC 

1.52E-02 
2.04€+01 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

i NC 
! NC 
! NC 
: NC 

1 1 2 ~ 4 0 0  
7 35Et02 

NC 
NC 
NC 
NC 
NC 
NC 
NC 



Molar 
Maxlmum Detected ConcentraUon 

Concentration In In S ~ ~ b s u ~ a c e  

Subsurface soil' soil' 

~ ~~ 

EsUmated 
Pattial ConcentraUon Inhalation TRV from 

Pressure in Burrow Air IRIS 
~mOn0) ( d d m ' )  I (V,)IIC~) ~mglm') (mum') 

Effecls Level 
in Sol1 

Equivalent 
Effects Leve 

in Soil 

Attachment 6 
Table 9 

Small Mammal Burrow Air ECOC Screen 

I 
I I  

Henry's Law 
Constant' 

Effects 
Level Hazard 

QuoUenl ! (atm) 1 (molelm') I (mglkg) 
NC NC ! NC NC 154 

152 
58 
178 
327 
370 
78 
228 
252 
252 
276 
252 
122 
391 
312 
76 
154 
1 I3  
65 
119 
228 
278 
391 
278 
168 
222 
106 
202 
166 
389 
26 1 
237 
276 
138 
85 
198 
128 
266 
178 
94 
?O? 
104 

Acenaphthene 
Acenaphthylene 
Acetone 
Anthracene 
Aroclor- 1 254 
Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Rts(2.ethythexyl)phlhalala 
Ijulyi t iei~iyi  phihalate 
(;dltUII tlwillcle 
t:d~ tnm lei! dctiliii ide 
LIIlUI~IDFIIIUllt. 

c:  IIIUI uCIfldllr 

Chlolulollll 
Chrysene 
Di-N-bulyl Phlhalale 
Di-N-oclyl Phthalate 
Dibenzo(ah)anthracene 
Dibenzofuran 
Diethyl phthalate 
Ethylbenzene 
Fluoranlhene 
Fluorene 
Heptachlor epoxide 
Hexachlorobuladiene 
Hexachloroethane 
Indeno(l.2,3-cd)pyrene 
lsophorone 
Methylene chloride 
N-Nilrosodiphenylamine 
Naphthalene 
Penlactilorophenol 
f'lienaiilhiene 
I ' i I C l l ~ l  

1',11:11,: 

ND 
NO 
ND 
ND' 
ND 
ND 
NO' 
ND' 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO' 

ND 
ND 
4000 
NO' 
NO 
ND 
ND' 
NO 
NO 
NO 
434 

NO' 
ND 
NO 
NO 
NO' 
NO 
NO 
ND' 
ND 
ND 
ND' 
NO' 

ND 

~113' 

94 

i 

i 
I 

I 

i 

I 

I j 

i 
I 
I 

! 

I 

i 

2.00E-a4 
3.97E-05 
6.50E-05 
2.70E-03. 
7.1 OE-03 
5.40E-03 
2.30E-06 
2.40E-06 
1.20E-05 
1.40E-07 

7.02E-08 
110E-05 
1 30E.06 
133E-02 
2 40E-02 
3 Y3E-03 
l00E.02 
3 23E-03 
7.26E-02 

1.04E-03 

6.30E-05 

7.33E-09 
ND 

6.60E-03 
1.69E-02 
2.10E-a4 
3.20E-05 
1.03E-02 
2.50E-03 

5.80E-06 
2.00E-03 
2.33E-08 
4.60E-04 
2.10E-06 
3 90E.05 
2 70E 07 
105E.05 
2 6 l E - 0 3  

1.41E-12 

8.46E-07 

2.96E-20 

8.40E-02 
2.80E-01 
4.60€+01 
9.60E-01 
1.30E+00 

ND 
4.80€+01 
4.30EtO1, 
4.80€+01 
l.lOE+Ol 
1.90E+01 
4.80E-01 
2.90E-01 
3.60E-01 

ND 
ND 
ND 
ND 
ND 

5.30€+01 
3.00E-01 

ND 
5.90E-01 
2.00E+01 

ND 
6.60E-02 
1.10E+O2 
3.50€+01 
1.1 OE-02 

ND 
ND 

1.30€+01 
8.20E-02 
3.80E-02 

ND 
6.10E+01 
1 GOE-01 
I 30E*02 
140E-01 
8 50E+01 

ND 

1 11 E-03 
9 66503 
5 17E-01 
5 87E-03 
7 03E-03 

NC 
4 21E-01 
341E-01 
3 8IE-01 
7 97E-02 

7 87E-03 
148E-03 
2 31E-03 

NC 
NC 
NC 
NC 
NC 

4 65E-01 
2 16E-03 

NC 
4 24E-03 
2 38E-01 

NC 
125E-03 
109E+00 
4 22E-01 
5 66E-05 

NC 
NC 

9 42E-02 
1 19E-03 
8 94E-04 

NC 
9 53E-01 
120E-03 
146E+00 
2 98E 03 
8 8 I E  01 

151E-01 

i 2.21E-07 
I 3.83E-07 

3.36505 
1 S9E-05 

1 9.:;-07 
1 8.19E-07 

4.57E-06 
1.12E-08 
1.57E-04 

I 1.63E-08 

4.99E-05 

i 5.52E-10 

y 3.00E-09 
NC 
NC 

.{E 
NC 

1.36E-07 
NC 

3.l lE-11 
NC 
NC 

8.22E-06 
1.84E-02 
8.86E-05 
1.81E-09 

NC 
NC 

6.89E-09 
1.79E-06 

NC 
4.38E-04 
2 53E-09 
5 70E-05 
8 04E-10 
9 GO€-06 

3.38E-02 

2.79E-21 

1.46€+00 
9.67E-01 
2.60€+02 
2.25€+02 
8.03€+02 

NC 
9.60€+00 
8.98€+00 
5.01€+01 
1.34E-01 
1.72€+03 
2.93E-03 
2.77E-01 
4.07E-02 

NC 
NC 
NC 
NC 
NC 

3.35E+05 
1.64€+00 

NC 
3.76E-04 

NC 
NC 

3.79€+01 
1.62€+05 
6.39Et02 
3.06E-02 

NC 
NC 

3 35E-14 
4.14502 
6.61€+00 

NC 
2.44€+03 
2.92E-02 
4 41E+02 
3 29E-03 
8 44E+01 

NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC. 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 

8.73E-02 

x i  
: I  X 

X 
X 

i 
I 

x i  
X 
X 
X 
X 

X 
X 
X 

j 

I 
! 
I 

I 

1 ,  I 

I 

I 
I 
I 

' NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC I NC 
NC NC 

NC NC NC 

NC 
NC 

3 NC NC NC 

1.42E-03 : 1 42E-01 , 4 60Et00 

NC . NC 
NC ; NC , 

; NC 
! NC 
r NC 

NC ' NC 
NC ; NC 
NC I NC 
NC NC 

. 1.43E-02 7.56E-01 
NC ! NC 
NC 1 NC 
NC NC 
NC : NC 
NC j NC 
NC I NC 
NC NC 
NC NC 
NC NC 
NC NC. 
NC NC 
NC NC 
NC NC 
NC NC 

NC 
9.42E-05 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2 08E-05 

x !  
x :  
X 
X 



Attachment 6 
Table 9 
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Anaiyte 
Anthracene - 
A r d o r -  1254 
Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene - 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phlhalate 
Butyl benzyl phthalate 
Carbon disultide 
Caitmn leliacnloride 
Cfl~l~J~U~Jel lc!C!f le  

l~fllOll~~:lfldl~~ 

I :hiwol,,iin 

I : r l l r  >VI ,e 

01.N-octyi ptitlialale 
Dibenzo(a1ijanthracene 
Dibenzoturan 
Diethyl phthalate 
Ethytbenzene 
Fluoranthene 
Fluorene 
Heptachlor epoxide 
Hexachlorobutadiene 
Hexachloioethane 
tndeno( 1.2.3-cd)pyrene 
lsophorone 
Methylene chloride 
N-Nilrosodiphenytamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
S1yrene 
1 ell actK,ios-lheiie 
I Oll.I:llC' 

lh N 1,ulyl pllllldlale 

I , , l . I l  . f:,:lla.s 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

327 
370 
78 

228 
252 
252 
276 
252 
122 
391 
312 
76 
154 
1 I3 
65 
119 
228 
278 
39 1 
278 
168 
222 
106 
202 
166 
389 
26 1 
237 
276 
138 
85 
198 
128 
266 
178 
94 

202 
104 
166 
92 
1 Ob 

Henry's Law 

Constan? 

2.70E-03 
7.10E-03 

.5.40E-03 
2.30E-06 
2.40E-06 
1.20E-05 
1.40E-07 

7.02E-08 
1.lOE-05 
130E-06 
1.33E-02 
2.40E-02 
3.93E-03 
100E-02 
3 23E-03 
7 26E-02 
6 30E-05 
1.4 IE-12 
7 33E-09 

8.46E-07 
6.60E-03 
1.69E-02 
2.10E-04 
3.20E-05 
1.03E-02 
2.50E-03 
2.96E-20 
5.80E-06 
2.00E-03 
2.33E-08 \ 
4.60E-04 ' 
3 90E-05 ' 
2.70E-07 
109E-05 
2 61E-03 
1 5 3 - 0 2  
fi 70E 03 
6 46E-03 

1.04E-03 

ND I 

2.10E-06 j 

Molar 
Maximum Detected Concentration 
Concentration in in Subsurface 
Subsurface Soil' Soil' 

I w e )  inmidma) 
2.60E-01 2.92E-03 
8 90E+00 

ND 
140E-02 
5 30E-01 
4 80E-01 
8 20E-01 
3 60E-01 

ND 
4 00E-01 
5 50E+00 

ND 
ND 

ND 
ND 

8 8OE+OO 
4 20E 01 
130E+00 

ND 
ND 
ND 

7 00E+02 

160E-01 
2 60E-02 
1 OOE+OO 
190E-01 

ND 
170E-01 
1 lOE+OO 
3 30E-01 

ND 
5 50E+01 

ND 
2 00E+00 

ND 
2 70E+00 

ND 
130E+00 

ND 
130Et04 
7 fiOE+00 
2 30E 01 

5 44E-02 
NC 

3 59E-04 
4 65E-03 
3 81E-03 
6 51E-03 
2 61E-03 

NC 
6 56E-03 
2 81E-02 

NC 
NC 

9 09E+00 
NC 
NC 

148E-01 
3 68E-03 
9 35E 03 

NC 
NC 
NC 

144E-03 
4 91E-04 
9 90E-03 
2 29E-03 

NC 
130E-03 
9 28E-03 
2 39E-03 

NC 
129E+00 

NC 
3 13E-02 

NC 
3 03E-02 

NC 
1 29E 02 

NC 
1 5 7 € * 0 2  
165E 01 
4 34E-03 

Estimated 
Partial Concentration 

Pressure in Burrow Air 

1.47E-04 
NC 

1.94E-06 
1.07E-08 
9.14E-09 
7.81E-08 
3.6%-10 

NC 
4.60E-10 
3.09E-07 

NC 
NC 

2.18E-01 
I NC 

NC 
4 78E-04 
2.67E-04 
5 89E-07 

NC 
NC 
NC 

1.22E-09 
3.24E-06 
1.67E-04 
4.81E-07 

NC 
1.34E-05 
2.32E-05 
7.08E-23 

NC 
2.59E-03 

NC 
1.44E-05 

NC 

NC 
! 1.40E-07 

NC 
2 40Et00 
1 l lE -03  
2 80E-05 

1.18E-06 

2 09E+03 

6 57E+00 
106E-01 
100E-01 
8 56E-01 
4 38E-03 

NC 
2 44E-03. 
5 26Et00 

NC 
NC 

146E+06 
NC 
NC 

2 47E+03 
2 65E+03 
7 12Et00 

NC 
NC 
NC 

1 18E-02 
149E+01 
147E+03 
3 47E+00 

NC 
152E+02 
2 39E+02 

NC 

8 50E-16 
NC 

9 57E+03 
NC 

8 00E+01 
NC 

9 16E+00 
NC 

123E+00 
NC 

1 73E107 
4 43Et03 
129Et02 

Equivalent 

in Soil 
Inhalation TRV from 

ND' I NC NC 1 NC ' NC 
ND 
ND 
ND' 
ND' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO' 

N O  
ND 
4000 
N 0' 
ND 
ND 
ND' 
ND 
ND 
ND 
434 

ND' 
ND 
N D  
ND 
ND' 
ND 
ND 
ND' 
N D  
N O  
ND' 
ND' 
ND 

NO' 
94 

ND 
Z X  1 

ND' 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

3 44E-02 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

I 9GEtOl 
NC 

NC NC 
NC 1 NC 
NC i NC 
NC j NC 
NC NC 
NC NC 
NC NC 

- NC- NC 
, NC NC 

NC I NC 
NC f NC 
NC NC 
NC NC 
NC ! NC 

NC NC 
NC NC 
NC ' NC 
NC I NC 
NC ' NC 
NC I NC 
NC 1 NC 

9 42E-05 1 43E-02 

142E-03 142E 01 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2 08E-05 7 96E-03 

NC : NC 
5 65E-05 8 44E-03 

NC NC 

' NC j NC 
NC 

! -NC 
NC 
NC 
NC - 
NC 
NC 
NC 
NC 

L NC _. 
. NC 

NC 
4.60E t 00 

NC 
. ' NC 

NC 
: NC 

NC 
' NC 
L NC 
j 7.56E-01 

NC . 
i 
I NC 
' NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

4 14E-01 
NC 

3 88E.01 
' NC 
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Molar 
Maximum Detected Concentration 

Soill 
(moledj 

In Subsurface 

ouz Welght' C b ~ t a n e  
Analyte PCOC (gmms/mde) (atm m'/molo) 

i Equivalent 
I I 

Estimated 
Effects ~ f f e c b  ~ e v e l l  Effects Level 

Pressure In Burrow Air IRIS Hazard Level . In soil in Soil 
(V,) (atm) (mglm') (mum') Quotient 1 (atm) (molelm') 1 (mglkg)  

Partial Concentration Inhalation TRV from 

1 , 1 , 1 -Trichloroelhane 
1.1 2.2-Tetrachloroethane 
1,l  -Dichloroelhene 
1 .Z-Dichloroelhane 
t 2-Dichloroelhene 
1 4-Dichlorobenzene 
2 Butanone 
2 Chloroelhyl vinyl ether 
2 ~:lllulrJ*lle~,vl 
.I M r l i ~ ~  itui,lilt~rtlel~e 
. M e l l ~ ~  t p i e ~ ~ l  

4 4 111,l 

4 Meil8,i 2 l w 4 i r i i u i ~ e  
4 ~ i l l " l l , l l e r l U i  

Acendphlhene 
Acenaphlhylene 
Acetone 
Anthracene 
Aroclor-1254 
Aralor- 1260 
Benzene 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(ghi)perylene 
Benzo( k)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phlhalate 
Butyl benzyl phthalate 
Carbon disulfide 
Carbon lelrachloride 
Chlorvbenzei,e 
Lliloioeltme 

1,111 ,\'I,, 

4 Niliudiiolonr 

Trichloroethene I X ,  

X 

X 
X 

x 
X 
X 

: x ,  

131 9.10E-03 I 

' x  j 

: I  X 

NC 
3 70E-08 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 

4 15E-07 

X 

NC NC 
NC ! 

X 
X 

X 

133 
168 
97 
99 
97 
147 
72 
107 
129 
142 
I08 
354 
100 
108 
138 
154 
152 
58 
178 
327 
370 
78 
228 
252 
252 
276 
252 
122 
39 1 
312 
76 
154 
113 
65 
119 

228 

3.80E-04 
1.80E-02 
9.80E.04 i 7.20E-03 I 3.10E-03 

, 4.66E-05 
' 2 50E-04 

8 28E-06 
ND 

123E-06 
4 89E.05 
149E-05 
7 92E-07 
1 14E-08 
1.70E-04 

2.70E-03 I 7.10E-03 

2.30E-06 
2.40E-06 
1.20E-05 
140E-07 

I 7.02E-08 
I 1.lOE-05 
j 1.30E-06 

1.33E-02 
2 40E-02 
3 93E-03 
100E-02 
3 23E.03 
7 261: 02 

I 5.40E-03 

i 1.04E-03 

NO 
ND 
ND 
ND 
ND 
ND 

190E-02 
ND 
ND 
ND 
ND 
ND 

3 00E-03 
ND 
ND 
ND 
NO 

ND 
ND 
ND 

ND 
ND 
ND 

2 70E-02 
I 

3 00E-03 

I 
I :: 

ND 
4 90E+00 

ND 
ND 

150E-02 
3 00E-03 

NO 
6 6OE 02 

NO 

I 
I 

I 

NC 
NC 
NC 
NC 
NC 
NC 

5.28E-04 
NC 
NC 
NC 
NC 
NC 

6 00E-05 
NC 
NC 
NC 
NC 

9.31E-04 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 

2.51 E-02 
NC 
NC 

195E-04 
5 31E-05 

NC 
1 l lE.03 

N C  

7.69E-05 

NC 
NC 
NC 
NC 
NC 
NC 

7.70E-02 
NC 

NC 
NC 
NC 

3.89E-03 
NC 
NC 
NC 
NC 

9.32E-02 
NC 
NC 
NC 

1.41E+00 
NC 
NC 
NC 
NC 
NC 
NC 

4.69€+00 
NC 
NC 

3.13€+01 
1.03E+00 

NC 
185EtOl 

NC 

NC . 

i 

! 

ND' 
ND 
ND 
ND 
ND 
30 1 
2978 
ND 
ND 
ND 
NO 
ND 
ND' 

ND' 
ND 

ND 
ND 
NO 
ND' 
ND 
ND 
ND' 
NO' 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND' 
ND 
NU 
4000 
NO' 
l lCl 

ND 

NC NC 
NC 
NC 
NC NC 

NC I NC 
1.52E-02 ; 1.12€+00 
2.04Et01 7 3SE+02 

NC ' NC 
NC 
NC 

NC 

NC NC 
NC NC 
NC NC 

NC 
NC 

NC 

NC 
NC NC 

NC ! NC 
NC NC 

NC 
NC , NC 
NC j NC 
NC ; NC 
NC NC 
NC .I NC . 
NC ~ NC 
NC NC 

NC 
NC 

NC 

NC 
NC 
NC 

NC 
NC NC ' 

NC NC 
142E-01 4 GOEtOO 

NC NC 
NC NC 

NC . 
NC I 

NC I 

NC I 

NC . 

NC 1 

NC . 

Nc 'eNc ' NC NC 



Analyte 

. .. 

Equivalent 
Effects Effects Level Effects Levc 

in Soil 
PCOC (g~uhnole) (atmrn'/mo~e) (WkQ) (moldm'J (V,) (atmJ (mum') (mWm'J Quotient , j (atni) .-(moieim') (mglkg) 

i Molar 
I I 

Maximum Detected Concentration Estimated 
Molecular Henry's Law Concentration in in .%ibsurface Partial Concentration Inhalation TRV from 

01.12 Weight' Constan+ Subsurface soil' Soil' Pressure in Burrow Air IRIS Hazard -Level in soil 1 
1.1.2.2-Tetrachloroethane 1 168 

1.2-Dichloroelhane 
1.2-Dichloroelhene 
1.4-Dichlorobenzene X 1 147 

2-Chloroelhyl vinyl ether X 
2-Butanone 

2-Chlorophenol . i 129 
2-Methylnaphthalene X 1 . 142 

1.1 -Dichloroethene I 97 

ND' , NC NC I NC NC 
3.80E-04 ND NC NC NC 1 

NC NC j NC 

ND NC . NC NC : NC 
585E-04 1.81E-06 116E+01 I 30 1 : 3.85E-02 I 4.71E-05 i 1.52E-02 j 1.12Et00 

9.80E-04 

3.10E-03 1, 4 30E-02 
4.66E-05 100E-01 2.78E-03 1.29E-07 4 05E-01 2978 1 1.36E-04 j 9.51E-04 I 2.04€+01 7.35Ei02 

ND N C .  - -  1 .NC NC I ND : NC I NC NC NC 2.50E-04 
8.28E-06 ND NC NC NC 1 ND i NC i NC 1 N C .  NC 

ND ND NC - !  NC NC i ND I NC NC ! NC NC 

I ' NC .. .NC . i - NC , NC: - . . .  ND .. 

NC - NC.--' r- N C -  j NC- .  
NC . 1.80E-02 3.00E-03 6.19E-05 ' 1.11E-06 .. 4.70€+00 , NU 

NC 1 NC NC j ND . 
1.86E-04 1.34E-06 5.64E+00 ! 

, 

2-Methylphenol ! x  108 , 1.23E-06 ND NC 1 NC NC j ND 1 NC 1 NC I NC NC 

370 i 7.10E-03 I ND NC Aroclor- 1260 
Benzene 78 I 5.40E-03 ND NC 

228 2 30E-06 2.50E-01 2.19E-03 Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranlhene 252 
Benzoic acid X 
Bis(2-elhylhexyl)phlhalale X 

252 2.40E-06 3.50E-01 2.78E-03. 
1.20E-05 2.30E-01 1.83E-03 
1.40E-07 I ND NC 

ND NC 
122 , 7.02E-08 ND NC 
391 . I 1.10E-05 4.50€+00 2.30502 

'Butyl benzyl phthalate X 

ND 

NC NC 

NC NC 
NC j NC 
NC NC 

I NC 

6.67E-09 7.31E-02 ND 
2.19E-08 2.40E-01 ND 

NC NC ND 
NC NC NO 

NC NC ND j NC NC 

ND' 

5.04E-09 5.00E-02 ND' 

NC I NC 
NC NC I 

2.53E-07 4.31€+00 i ND , NC , 

ND NC NC 
106E+00 3.42E-03 1.77€+04 

Chloroethane 1 X ' 65 1 1.00E-02 1 

Chrysene x 228 7 26E-02 j 3.00E-01 263E-03 ~ 191E-04 1.89€+03 

Chlorobenzene I 113 ' 3.93E-03 I 1.lOE-02 

Chloroform 119 j 3.23E-03 I 6.30Et01 I x i 
4000 i NC ! 1.42E-03 j 142E-01 ' 4.60Et00 

NC NU' 

NO NC i NC NC NC 
! NC ~ NC 1 NC ' 



Attachment 6 
Table 9 

Small Mammal Burrow Air ECOC Screen 

Effects 
Level 
(atrr.; 

9 42E-05 
Analyte 

Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor epoxide 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1.2.3-cd)pyrene 
lsophorone 
Methylene chloride 
N-Nitrosdiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenaiilhrene 
~'rlrr~ol 
b' , lWlt2  

: . l ,~WU.  

le1r.. II*,I .ellwle 

I ..*'.e 

Equivalent 
Effects Level Effects Lev6 

in Sol1 In Soil 
(molelm') (mglkg) 
1.43E-02 j 7.56E-01 

l d d *  . , 'C"CS 

I ,*Lr~luwtrbcl~t2 

dlpna btlC 
CIS. 1.3-Dichloropropene 

1 , l  ,I-Trichloroethane 
1,1.2,2-Tetrachloroethane 
1.1 -Dichloroethene 
1.2-Dichlorcethane 
1 .Z-Dichloroethene 
1.4-Dichlorobenzene 
2-Butanone 
2-Chloroelhyl Vinyl Ether 

OU2 
PCOC 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 

z. 
x 
X 
x 

- 

X 
X 

X 
X 
X 
X 
X 

X I  

1 55E-04 

NC 
186E-03 

NC 
1 86E-03 

1 86E-04 

Molecular 
WeigM' 

(fJW.hno(.) 
106. 

5 88E-08 

NC 
134E-05 

NC 
8 67E-08 

3 34E-06 

202 
166 
389 
26 1 
237 
276 
138 
85 
198 
128 
266 
178 
94 
202 
I O 4  
I 66 
92 
I O 6  
I31 
29 1 
111 

Henry's Law 
Constant' 

(am m'lmob) 
6.60E-03 
1.69502 
2.10E-04 
3.20E-05 
1.03E-02 
2.50E-03 
2.96E-20 
5.80E-06 
2.00E-03 
2.33E-08 
4.60E-04 
2.10E-06 
3 90E-05 
2 70E-07 
10%-05 
2 61E-03 
1 53E 02 
6 JOE.03 
6 4GE-03 
9 10E-03 
5 30E-06 

4.70€+01 
ND 
ND 
ND 
ND 
ND 
ND 

9.00E+00 
ND 
ND 
ND 

4.20€+01 
NO 

5 IOEtOl 
NO 

I 10E-01 
7 30E.02 
8 90E-02 
5 70E+00 

NO 

4.6%-01 
NC 
NC 
NC 
NC 
NC 
NC 

2.12E-01 
NC 
NC 
NC 

4.72E-01 
NC 

5 05E-01 
NC 

133E-03 
159E*01 
1.68E-03 
8.70E-02 

NC 
, 1.30E-03 1 ND NC 

Estimated 
Partlal Concentratlon 

Pressure in Burrow Air 
(V,) (.W imghn') 
2.49E-07 1.15€+00 
7.86E-03 

NC 
NC 
NC 
NC 
NC 
NC 

4.24E-04 
NC 
NC 
NC 

1.84E-05 
t NC 

5.50E-06 
NC 

2 03E-05 
106E-01 
1 O8E-05 
7 92E-04 

NC 
j NC 

6.91€+04 
NC 
NC 
NC 
NC 
NC 
NC 

1.57€+03 
NC 
NC 
NC 

142E+02 
NC 

4 83E+01 
NC 

146Et02 
4 25Et05 
5 00E+01 
4.51€+03 

NC 
NC . 

Inhalation TRV from 

(malm') 
434 

ND' 

IRIS Hazard 

ND 
ND 

ND 
ND' 
ND 

ND 
ND' 

ND 
ND 

NO' 
ND' 

I Quotient 
I 2.6%-03' 

NC 
8 NC 
* NC 
, NC 
; NC 
: NC 
I NC 
' NC 1 NC 

I NC 
I NC 

NC 

NC. 1 NC 
NC NC 
NC I NC 
NC ! NC 
NC [ .  NC 
NC NC 
NC ! NC 
NC 1 NC 
NC NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

ND 1 NC j NC j NC ' NC 
ND' j NC ; NC ! NC : NC 

NC ND NC NC . 

NC , NC NC 
NC 

ND' 

NC 
ND' 

94 NC 2.08E-05 7.96E-03 , 4.14E-01 

NC 
226 1 : 1.88€+03 ' 5.65E-05 , 8.44E-03 , 388E-01 

NC I 

. NC * NC . NC . 
ND . NC ; NC 3 NC 

I 20 9 i NC . 4.33E-06 3.336-03 : 1.85E-01 

I HAZARD INDEX 1.88€+03 
East Trenches 

133 I 1.62E-02 I 2.70€+01 4.06E-01 I 6.58E-03 3.80€+04 I ND' I NC I NC I NC 
168 
97 
99 
97 
147 
72 
107 
129 
142 
108 
354 
100 
IO8 
138 
154 
I52 
58 

3.80E-04 
1.8OE-02 
9.80E-04 
7.20E-03 ' 3.10E-03 

2.50E-04 [ 8.28E-06 
i ND 
I 1.23E-06 
! 4.89E-05 

1.49E-05 
7 92E-07 
114E-08 
17OE.04 
2 OOE 04 

3 97E.05 

i 4.66E-05 

I 1.30E-02 1 900E-03 
ND 

9.00E-02 i ND 1 6 70E-02 
ND 1 ND 1 810E+00 

I 4 50E-01 
I 1.40E-01 
I 2 IO€-02 

2 90Et00 
ND 

2 80E-01 
ND 

8 6OEtOl 2 97Et00 8E-04 

4.30E-01 
I .41 E+01 

NC 
5.64€+01 

NC 
2.72E-0 1 

NC 
NC 
NC 

4.81E-02 
5.9%-01 
2.72E-02 
2.00E-01 

NC 
4 14Et00 

NC 
2.97E+02 

NO 

ND 1 ND 

ND 
30 1 

2970 
NO 

ND 
ND 

ND 
ND 

NO' 
ND 
NTz" 

I 
j 

I 
ND 
ND 

I NC 
1 NC i NC 
I NC ' NC , 9.12E-05 
I NC 
I NC 
. NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 

1 4 71E-05 1 52E-02 
1 9 5lE-04 I 2 04E+OI 
I NC I NC 
! NC / NC 
' NC NC 

I NC NC 
NC NC 

NC 
NC NC 

NC NC 
NC NC 
NC NC 

NC * 

HD NC ' NC 

NC 
NC 
NC 
NC 
NC 

1.12€+00 
7.35Et02 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Exposure ; 

Detection ~ Point 
Analyte Group PCOC Frequency ' Concentration Units 

................. . . . . .  ......... .... . 
ND 
ND 

....... -. 
V 012 7 ._ __ Benzene 

........... .~ _ _  Benzo(a)anthracene -S .- . 0124 . .... X 
. . . . . . . .  

N D- 
. -. . NS . . . . . . .  . . . . . . . . . .  - . - .... Benzo(a)pyrene S X 0124 

S X 0124 Benzo( b)fluoranthene. 
S X Benzo( g h I) pe ry le ne 

Benzo( k)fluoranthene .. . . .  __ S . . . . . . . . . . . . . . . .  X 0124 ND -. ........ . __  
X S Benzoic -acid 

Butyl . . . .  benzyl phthalate 
Chloroform .. . . .  ~. _ ... . .__ V _. . 0127- ND 

ND Chrysene . . . . .  -. . . . . . .  _- .. ._ S X 6124 

ND . ' ' _ '  ' S .  ' x. . 0124 
ND -. P X 0128 Heptachlor epoxide 

Indenoil . . . . .  ,2,3-cd)pyrene . - __ S ______. X _- .. 0124 ND 
............................... . . . . . .  ND Isophorone .... - . . . . . . . .  - . .- - ..... __________ S __ X . . .  . 0124-' -_ -_ 

Methylene ... - ...... chloride . . . . .  . -. ... . .v X . ,4127 0.020 . .mg/kg 
ND Phenanthrene . . . .  __ S X . .  0124 

Pvrene S X 0124 ND 

. ...... - . . . .  . ...... . 

- ND 0124 - 

.- - . ........... 4125 0.49 - .- - mglkg 
. . . .  . . . . . . . .  S ......... X 1124 -.__ 0.057 mg/kg 

.- .... -. __  ........... .... . ............. 

. . . . . . .  _. ._ .. 

-. . . . .  . - - .- - 

.-___ .. 

. ---____ ___ . - .. - ....... 

. . . . . . . . .  . . . . . .  . . ........ - ~ 0.14 m g M  1 I 2 4  Fluoranthene __ S X . .  ........... 

- ~ . . . . . . . . . . . . . .  - .... .- -- .. - . .  .... 

. ~ _ _ _  __ .___ . . . .  ..... . . . . . .  

. 

..__ ~ _ _ _ _ _ _  --__I_-_ . 

. ~ _ _ _  __ . - - - - ...... -. ~ -. 
- 

- _. -- OU7 Downgradient-Areas 
015 ND _ _  V 

-. - - - - -. - 2-Butanone 
2:Mshvlnaohthalene S 

, I  .- -. __*. . ________ ~ . 

4,4'-D DT P 
V 

ketone V 
V 

. s  

S 

-- -- - . -- .._" .. 

X 
.- . 3-Methyl-2-pentanone . .  - . 

kenaphthylene ...... S 

Benzene 

- __  ____ 
. . -. - __ _ 

____ .. ....... - _______ 
Benzo(a)anthracene . - - ~- , S  X . 

Benzo(a)pyrene .. _ . - - 
Benzo( b)fluoranthene . S 

Benzo( . . .  k)fluoranthene S 
Benzoic . acid S 
Butyl benzyl phthalate S X 

Chrysene' -- S X 
Fluoranthene . -. S X 
Fiuorene ... - S 
Heptachlor epoxide P 
lndeno(l,2,3-cd)pyrene S 
_. lsop _. horone . S 
Methylene chloride V X 

S X 
Pyre-ne . .  S x 

- 

-___. Benzo( __ __ g hi)perylene 

-- 

~- 
_-____ ___- ~ . _ _ _  

Chloroform V ._ . ~ ~ 

_ _ _ _ _ ~  _ 
........ __ 

........ ____ ._______. . 

. . - . .- -. - .  ___ 

._. . - __ . - __.._._______.I____ 
- . -. .... __ . - .. - ._ __ .. __ . 

. . . . . . . . . . . . . . . . . . .  _. . __ . .. ___ . 
- - . - --- . - . ._ Phenanthrene 

. - I___. 

- . . . . . . . .  - . - . - . .  . 

015 
014 

015 

015 
215 
215 
215 
115 
215 
014 
015 
015 
215 
215 
015 

015- 

1 I 5  

. - .- 

ND 

~. ......... 

- 014 . ND 
0.16 215 

015 ND 
ND 014 

215 
2 5  . . 0.43 . nls!_kg 

-___ _ _ _ _ _  
___ . . 

. -______._ _ ___ .. 

.......... 0.31 __ ........ y i k g  

s:\eras\wornan\VG-SD-NO.XLS\Q/Z7/95 Page 4 at 5 



Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Benzo(a)anthracene _ _  . S X 
Benzo(a)pyrene-- . - . . . . - . - - __ S X 
Benzo( - -. _- - - b)fluoranthene S X 
Benzo(g h i) pery lene s X 
Benzo( . . k)fluoranthene . . _. -. - _ _ _  . - . .- - S ~ X _ _ _  . 

Benzoic acid S X 
Butyl benzyl phthalate S X 
Chloroform v 
Chqisene S X 
Fluoranthene S X 
FI uorene s . .  x 

X Heptachlor . epoxide . - _  P 
X !ndeno( - .- . . 1,2,3-cd)pyrene - __ . - - - __ 

'sophorone S X 
X -  Gethylene chloride ~ . .  - v  
X %enanthrene . -. - . - __-_ ._ S 

- - ._ - ___ .- - - _. . 

- ... . 

. - .-. - _______ .. - . 

- __ . _. . . - -____ _ _ _  

_ _  . __ - . . . . . . . - . __ . . 

.. - . __ - - -. _. _. . - -- - _ _  
- - . . . . - ~ _ _  

. . _. _ _ _ _  - - ________ _ _  . 
. .  . - -. - - - - _. .- - __  _. - -. ___ -- 

. . - .. - . - - - . - - . - _ __ - 
- .  

__ - S 

-- -. ---__ __ __ . 

- .  

.- . .. 

Exposure : 

Detection Point 
An a lyte Group ! PCOC Frequency Concentration Units 

OUS Old Landfill 

. . ._ - - ND 
ND 
ND 
ND 
ND 

N D- 

013 ND 

_. . . ._ - ._ - .- . v X 013 
S X 013 
P 013 
v X 

Acenaphthylene - - -. S X 013 
V X 
v 013 Benzene 

. - . - - - - _- - - _ - - .. - - . 2-Butanone 
2-Methylnaphthalene 

. - __ - - -. . . -- __ __ - . _. - . ... - . . - _. __- . - . __ _ _  . - . _ _  
- .. __ _ _ _ _  . - .  . - . . - .- - _. _- ._ 4,4'-DDT 

013 . .. - 3-Methyl-2-pentanone . . __ - _ _  

1/3-- ______-_ 0.046 __-.______ mglkg Acetone . -  

0.038 - ____ m g M  

. .. ___ - . - __ .- - - -. . - - . -. - 
. - - - . . . . __..I____ __ - 

. . - - - - - _ - - . .- . . . - . . . - - ___ . - - - . - - - . . . . - . . . . 

113 . .. 

______ 
013 ND - , 

- -  ND 013 
013 ND 

-___._____________ -. 

ND - analyte not detected 

Page 5 c! 5 



Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

. . .  

Exposure 
Detection ' Point 

Analyte Group PCOC Frequency Concentration Units 
__ P 011 5 ND Heptachlor epoxide ... 

ND .S X 011 3 Indeno( 1,2,3-cd)pyrene 
I sop horone .. - S ... _ _  011 3 . - -0.. oosl.- ND - .- 

_ _  - _F__ _ .. ... . ... . .  .... .. ... 

. __ . . . . . . . .  . .  - . .  - . - - -. - . _ 

Methylene chloride . . . . . . . . .  v- - X __ - , - 5M7- _. . - ._ -. y l k i  

Pyrene S X 0.26 mglkg 

. . - . - v -. . --_ X .. 1 I6 ..... _..___ 0.30 ____. mglkg 

Phenanthrene . -  - .. S .- . . . .  X - 4;.l-3-. 211 3 .. 0.19 .- - - mglkg .. -. 

OUS Ash Pits 
2-Butanone 
_ -  2-Methy lnaphtha-lene . . .  -. ... . - . .... S ....... X - ...... 014 ND 
4,4'-DDT . . P - .- _ _  - - -. .- - . .  . 
3iMethyl-2-pentanone -. - - . .  ._ v ._ _ _  ... ._ X 
Acenaphthylene . - - .  . - s .  . x 

Benzo(a)anthracene . . -. .... S -_ - X ._ . 

- Benzo(a)pyrene .- .. ~ __._. __. 

. Benzo(ghi)perylene _- . .  ._ . ._ . - . 

&$I _. benzyl . .  - phthalate ..... S 
v 

" s 
F - I uo ranthene S 
Fluorene S .  x. 
Heptachlor epoxide P 
Indeno( 1,2,3-~d)pyrene ..... - S 

S lsophorone ... 

.Methylene - - chloride v X 
_ Phenanthrene - . - __ S 

. - ._ _- . .- . 

- -. - .. .- . -. . - _ -. ___ .... 
- v  x .  ... . .  - . _ .__. ..... _- . .. 

Acetone 
.Benzene v 

S X 
Benzo( b)fluoranthene.. S X 

S X 
Benzo(k)fluoranthene .... . .  s... X 
Benzoic acid S X 

X 

x 
Chloroform 

X 

X 
X 
X 

X 
Pvrene S X 

. __ _ _  

. . .  .. - _ _ _  __ . 

_ _  . 

- _ _ _ >  .- - ..... .. 

____ . . .  

__ ._ . - -_ ... __ 
- - - . 

- .-. - ..... .. .. 

____ . .  ._ ~ 

............. ___ . . 

- .. . . . . . . .  __ 
. 

~ ____ 

__I- - 
- _  

.. - 
ND 014 

014 . . . . .  ,. .... ND 
. _ _ ~ _ _ _  

mglkg __ -- 0.0030 115 
ND 014 
ND 014 

014 ND 

. . - ~ 

..______ .. 

-_________ 

.. 

116 0.012 _____ mglkg 
014 ND 
014 ND 

OU6 A-Ponds 

- 0 _- 051 mg/kg- V X 14/25 - 2-Butanone 
2-Methylnaphthalene S 

__ -_ 
_-- - ND 

44'-DDT P ND 
._ ____ ____ ____ 

. ._ - ____.__-- 

3-Methyl-2-pentanone v X 
.. _ _ _ -  _______ _ _ _ _ _  

Acenaphthy lene S 

- Benzo(a)anthracene S X 
Benzo( a) py rene S X 
Benzo( b)fluoranthene S X 

S Benzo(ghi)pery lene .. - 

S X Benzo( k)fluoranthene . 

.......... -- .. - .... 
Acetone v X 

v X Benzene 
...................... ... .- ... 

. ._ . - . . - __ - - - .- _- . 

..................... . 

. . . . . . . . . . . . . . . .  - .... ... 

.... . . . . . . . . . . . . . .  . 

- . - _. ___ _ _  - . 

0127 
0127 
1/25 
0127 
3/25 
1 I25 
7/27 
912 7 
9/27 
4!2 7 
5/27  

s:\eras\woman\VG-SD-NO.XLS\9/27195 Page : ;I 5 
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Exposure 
Detection ' Point 

An a lyte Group PCOC Frequency Concentration Units 
Benzoic acid ' S  X 812 7 0.50 malka 

- . - .- 

ND 0133 
9124 
0124 ND 
16133- 0.43 malka 

_______. 

_I 0.19 mg!!k% 

2-Butanone V X 
2-Methylnaphthalene _. ._ - _ _  . _. S 
4,4'-DDT P 

X 3-Methyl-2-pentanone V 
Acenaphthylene S 

X Acetone V 
Benzene V X 

X Benzo(a)anthracene S 
Benzo(a)pyrene s X 
Benzo( b)fluoranthene S x -  
Benzo(ghi)perylene S 

X Benzo( k)fluoranthene . __ . . . S 
X 

Butyl benzyl phthalate S 
Chloroform v X 

S X Fluoranthene 
Fluorene. S 

. Indeno( 1,2,3cd)pyrene S 

. . - - - .  __ . - - _______ - . 

. _. . 

_- - .- .. . .- . . _ .. _. . __ . .. - . . - - 
. - . - - - - . . - . .. - - - _ .- ___ 

_ _  . - - - . . . . - - - ._ - .- 
__ .. . . _- . . . . - - .- . - - -- 

. -. _- . - - -._ .. 

. - ._ - _. _______ 
T _  ~- 

. . _II_______._.___ 

~- - - __ . ... _ . . . . . - _ _ _  ___ 
-- - 

__.. . Benzoic ___. acid S 

Chrysene S x- . 

Heptachlor - - epoxide P 

_ _  .. - . - -. - ._ __ .. - __ 
. _____ 

___ 
_ _ _ _ ~ - .  . - _____ 

_________ 
._ 
X _. - 

IsoDhorone S 

15133 

2133 
14/33 
0133 . 

i a 1 3 i  

2133 
0124 
18133 
26133 
2133 
0134 
4133 
0133 

_ 

Methylene chloride V X 
Phenanthrene S X 

. -. _. - _______ 
- - -. - - .- - . . . - " -  - ______I ~ 

Pyrene S X 23133 0.95 mg/kg 

2-Butanone . - -. - __ V X SI2 1 __ 0.027 mglkg 
OU5 C-Ponds 

ND 
ND 
ND 
ND 

.___ - 
2iMethylnaphthalene . _- .- . ______ S X 0124 
4,4'-DDT P 9/28. 
3-Methyl-2-pentanone .. - . . . -. . . _ . - .  . . . . - . V X 012 7 
Acenaphthylene - _- . S X 0124 

. -. - - __ - - - . .. - . .. - . . . - .. - -. - __ 

. . ._ .. - -. . . . _- - - . . . . 
. - . _ __ - . - - - 

Ace .- tone . . .. . _ . . . . __ . v X 6/26 . _ _  0.12 ?1?ks 
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Chemical UCL+max Det. Freq. 
(priman. 
exposure 
point media) 

Copper - [(TNI 
Cadmium - [(T44)i - 

- 

Basis for OU2 
TRV PCOC 

N O  

NO 

- 
- 

UCks>max 

exposure 
point media) 
Yes (veg) 

(primary 

-[(veg/soil)l 

Det. Freq. Basis for Ou t1  ECOC 
TRV PCOC 

3/32 - /No1 No 
N O  N O  - - 

Chemical UCL&max Det. Freq. Basis for OU6 
(primary TRV PCOC 
exposure 
point media) 

Beryl I ium 
Mercury 

Yes (SM) 216 - N O  
No (SM) 3/6 NOAEL Yes 

10. O u t  East Trenches 

ECOC Comments 

N O  I- I 

N O  I ! 

11. OU 11 881 Hillside 

Chemical 1 Comments i 
I 

Cadm I u m 

12. OU2 Mound Area 

Thcrc were no HQ > 1. and HI < I 

_ _  - B. American Kestrel - 

1. OU6 Soil Dump Area e 
~~~ 

Comments ECOC 

! 
TRV from meth! I mcrcup 
dicyanimide 

NO 
Maybe 

2. OU2 East Trenches j,, Det. Freq. Basis for 
~ 

Comments UCks>max 
(primary 
exposure 
point media) 
- [(TA)I 
No (TA) 

ECOC Chemical 

- I -  I No Copper 
Chromium 

tower blowdown 
Zinc 

[(TAJSM) J 
-[(soil) I Lithium 

9 1795 



Chemical 

Selenium 
V3 nad I u rn 
Magnesium 

l!CLsI;>max Det. Freq. Basis for 0 U6 ECOC Comments 
(primaq TRV PCOC 
exposure 
point media) 
No (SIM) - - 

- ( S M )  - - Yes Maybe Research NRC nutritional 

NO NO 
No (SIM) If9 Yes Maybe research detection limits I - 

I Mtrcun I No (SM) I 2/9 

1 No  urnin in urn I No(SM) - - 
I NOAEL 1 Yes L a d  I No(SM) I 519 

I -  
N O  

Yes TRV based on kestrel I 

No background is detection l i m i t .  i 

I 

I 

Zinc 

4. OU2 903 Pad 

all background are nondctccts 

biomagnification. essential I 
nutrient per MW 

I No (SM) 919 background Yes N O  not an ECOC by BPJ. no 

Chemical 

I exposure I 
UCL9g>max Det. Freq. Basis for OU2 ECOC Comments 
(primary TRV PCOC 

S. OU6 A-Ponds 

Chemical 

Vanadium 
LMagnesiurn 
Lead 

UCL+mar Der. Freq. Basis for OU6 ECOC 
(primary TRV PCOC 
exposure 
point media) 
Yes (SM) 113 - Yes No 
- - - Yes Maybe 

- Yes Yes No (SM) - 

I Zinc 

UCb>ma.x 
(primary 
exposure 
point media) 
- 
I(TA/SM)l 

I No(SM) I 9'9 

Det. Freq. Basis for ou1 ECOC Comments 
TRV PCOC 

- - VO No BPJ - essential nutrient 
___- 

I Cbackeroundl I Yes I No 
I Chromium I No (SM) I 319 - 1 Yes I Yes 

6. OU1 881 Hillside 

Chemical 

Zinc 

Comments 

study more, same as a b \ c  t 

BPJ - essential nutrient 

more information 

minutes2 .doc 4 9.17 95 



7. OU7 Downgradient Areas 

Chemical 1 

I 
UCL-+max Der. Freq. Basis for OU7 ECOC Comments 
(pr imap TRV PCOC 
exposure 1 

Vanadium 

8. OU5 Ash Pits 

point media) I I 

Ycs (SM) I 1/3 - 1 Yes No 

This sourcc area has no chemicals with HQ ; 1 

9. OU5 Old Landfill 

This source area has no chemicals with HQ > 1. 

10. OU2 Mound Area 

UCL&max Der. Freq. Basis for 

exposure 
TRV - - -- 

oint media 
- 

. . .._ . _.._ . .  . .  

1 1 .  OU6 Burial Trenches 

-  this source area has no chemicals \\ith HQ > 1 

12. OU5 C-Ponds 
- .. . - 

This source area has no chemicals with HQ > I  

13. OU6 North Spray Field 

This source area has no chemicals with HQ > I ,  and HI < 1 

< 
Mavbe 

minuic52.dw 9 1795 



C. Great Blue Heron 

1. OU1 881 Hillside 

Det. Freq. Chemical Basis OU1 ECOC . Comments 
for PCOC 

Magnesium ' 

Aldrin 

L 

-10% - 

- 
If40 - 
- 

- - 
- - 

~ 

Copper 
Aluminum 

N O  Ilh!be where \vas 
it detected? 
look at 
brther 

N O  No 

N O  NO 
N O  No 

[No] NO 

UC ks>max  
(prima? 
exposure 
point media) 
- [(FI)I 

- [(Sed11 

I I ' I 

Data on the metabolism of phthalates in fish and birds \vas requested. if available. to funher refine the risk 
from the phthalates 

Chemical 

Bis( 2 -ethyl he.n.l)phthalate 

exposure 
oint media) 

2/15 
I I 

MercuI?; I No [(Fl)] I 3131 
Selenium 
Copper 

Aluminum 

Chromium 

study 

- 1 No I No I 
- .. Yes No realistic 

exposure 
factors. no 
bioaccumul 
ation (BPJ) 

- No No 
- No No 
- N O  No 
- No No 

I (J 9 1795 
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Attachment 9 
Measurement Endpohts Collected During Field Sampling Operations 

Envlroamen tal Assessment Measurement 

Media Metbod Endpoint OUI 0u2 OUJ OU4 Ou5 OU6 OUT IAOU O U l l  EchlP NHPCP Baseline NHUA 

. . 
. .. Amphibian and Reptile Surveys species presencdabsence 

species richness 
relative abundance 
tissue contaminant concentrations 

X ?i 

isuatic Biota 
- - -  ..... ~ 

- 
x >;' 
X X X 
X X x 

.X x x - . - - 
X X X  --. . . 

x x . x  . 

X X , 

_ _ _  .. 

Phytoplankton Surveys species prescncdabsence X X  

.- 
x x  
x x  --- -~ - 

species richness 
relative abundance 
relative dcnsitylml 
biomass 
biovolume 

X -. . . -- -.. 

Zooplankton Surveys species prescncdabsence 
species richness 
relative abundance 
relative dcnsitylmL -- . -- -. .- 

- . .. . x X 
X 

.- 
-.__ 

. 

-- . . __ . . - - - 
. . . ~- . biomass , . . __ -- - __ . . . - -. --- - - -. - - _.-- 

- - . . -.. . - ._ . -. . _ _  - ---- 
- /Periphyton Surveys lspecies prcsencelabsence 

. -_ __ - 
lsoecies richness __-_ __ - 
relative abundance x 1 - k  11 

x x  relative dcnsity/mm' 
pigment concentration 
tisue contaminant concentrations 

- - -, - . . . -3 . I:.-. .. 
Emergent Insect SUWCYS species presencdabscnce 

-- _-__ species richness 
relative abundance 
relat ive densitylm'lday 
tissue contaminant consrnlrations 

_- -- 
-- . 

X 
S 

- .- . - . _. - -- - _ _  -. . . . _ _  . '. 
_____ -- - I 

. - .  . . .  . . _. . . - . ....- ~ . : . . - .  - 

- 
x 
X 
x 
!i 

-- 
-. 

I 

I 



Attachment 9 
Measurement Endpoints Collected During Field Sampling Operations 

Environmental Auurmcnt Mcarurcmcn t 
Media Method Endpoint OUI OU2 OU3 OU4 OU5 OU6 OU7 IAOU O U l l  EcMP NRPCP Baseline NRD, 

- . . ._ -. . .- - . - 
- .- x x -.x 

x x x  

x x x  

- x x x  
x x x  - - .. - . . . Fish Surveys species prescncdabscnce 

- -. . - ... . . .- . . . . . . . . -. _ _  . species richness 
relative abundance 
t i w e  contaminant concentrations x x x  - _.___ 

TTF!T[ EcMP Plant Tissue Concentrations ash 
-____ _ _  . aluminum 

cadmium 
calcium 
chromium 
copper 

- _- ,- - - 
1- : ___ . . -. __. 

-..- . -. . - _.__ ___ 
! - : - - .  ' . -. ._ - .~ . . - -- . - .. .. . 

4 . . .  . 
1 -  

__ . I 

. . . 

-j ,  



Attachment 9 
Measurement Endpoints Collected During Field Sampling Operatlons 

Environmental Assessment Measurement 

'Limited data available. 
Featured species" or "significant s ~ c i e s "  include large mammals, carnivores. lagomorphs. raptors. niuskrals. reptiles. pritiric. Jogs. &IIIIC birds. threatened, cnd;lngercd,  all^ 

specific surveys are done for best species. and continuous sightings arc recorded. 

Eo,,Cem spcc~c.s, 2.. 



2. OUE C-Ponds 

Chemical UCLP5>max Det. Freq. 
(primary 
ex pow re 
point media) 

Zinc - - 

Basis OU5 ECOC Comments 
for PCOC 
TRV 

- (Ytsl No assumcd year round 
rcsidence. exposure factor 
is too consematn'e 

3. OU6 B-Ponds 

This source area has no chemicals with HQ > I  

The importance of the chemicals for which risks were not calculated must be evaluated. The three 
reasons chemicals were not analyzed are: 
0 not detected 
0 nobenchmark 
0 other data gaps 

EPA wll re\ic\v information for these ECOCs and advise DOE of chemicals that nccd to bc includcd. 

Ill. Evaluation of Surface Water Aquatics 

Barium was identified as an (M) ECOC throughout the site. Ho\vcver. the (barium) water qual i t  
benchmark may be an artifact of a low literature value. 

Stoller will analyze the most recent surface water data (from the last 2 or 3 years) only and identih 
seasonalin. and changes in flow regimes if possible. The purpose \ \ i l l  be to assess the concentration of 
physical stressors to effluent or the aquatic communin.. 

. .  

IV. Evaluation of Sediments 

PAHs appear to be dnving nsk in sediments Both PAHs and PCBs require further anal,sis Aldrin Has 
identified as a possible (M) ECOC in the A-Ponds Siher \\as identified as a (Y) ECOC in the B-Ponds 

+The depth interval of samples used in screening should be investigated. Stoller should identifv the 
spatial distnbution of ECOCs both vertically and horizontally i f  nccessary. 

Mark W. stated that if the lipophillic chemicals are not detected in the tissue of predators (e& bass) then 
they can be presumed to not be bioaccumulating, and can be eliminated from fu'iiher consideration. Mark 
W. asked if there is no AVS (acid volatile sulfide) information ayailable with which to address metal 
bioavailabiliQ. Mark L. answered that there was not. 

.A. 

Mark L \\anted clarification on assessment endpoints \lark W suggested top predators or fish-eating 
birds be a priman basis Protected and/or sensitive species should a150 be included. Assessment 
endpoints will be proposed later in the Problem Formulation 

Data Gaps: An in-situ bioaccumulation study was discusscd 3s J possible way to close data gaps or tissue 
sampling - possibl? with Chironomus toxicity tests for bcnlhic rnacroinvenebrates and fish uptake studies 

rninutes2.doc I :  3 179! 



3. OU6 B-Ponds 

Chemical UCL&max 
(prima? 
exposure 
point media) 

Di-n-bur? lphthalaic - IW)I 

blc rcu n. - [(FUJ 
.Magnesium - [(Sed)l 

Det. Freq. Basis OU6 ECOC Comments 
for PCOC 
TRV 

- - /Yes] Ma?be study , 

further 
Yes Yes 
Yes No Will be 

- - 
- - 

removed 
W l t h  

realistic 
. exposure 

factors 

4. OU6 A-Ponds 

Chemical 

Di-n-bun Iphthalate 

UCLPS>max Det. Freq. Basis OU6 
(primary for P C O C  
exposure TRV 
point media) 

[Yes1 -.[tFUl - - 

Aluminum .. 

D. Mallard 

.NO .- [(Sed)j-. -. .- - 

1. OU6 A-Ponds 

Chemical 

Di-n-butyl phthalate 

ECOC 

Maybe 

No 

No 

Comments 

study 
further 
will be 
removed 
with 
realistic 
exposure 
factors 

I I I 

ECOC 

Maybe 

Comments 

funher 

m1nu1cs2.doc . 1 1  9'1 7 35 



'Stoller i t i l l  perform a litcraturc search for information on t o ~ i c i ~  of PCBs and PAHs. PCBs can 
probabl! be modeled for fish uith csisting data 

Benthic invertebrates: PAHs are ECOCs (Y) while aldnn and silver (M) wll be studied further and 
metals \vi11 be discussed qualitatii,el!. 

Possible sediment endpoints to be used in c\.aluating cffccts to aquatic communities or receptors: 
- benthic comrnunip 

- great blue heron 
- fish 

V. Radionuclides 

Bonnie said she had some comments on Higlq and Kuperman's (1995) benchmark paper, which she will  
send over. 

Surface soil was the only medium with an HI 1. 

ECOCs None In the final document Stoller should include the radionuclide screening tables and a 
paragraph staung there is no nsk 

Note Bonnie sent her list of ECOCs (616195) Listed under rads as (Y) ECOCs nere plutonium-239/240. 
uranium 2331234. and uranium-238 

VI. Phytotoxicity 

,Mark W suggested that if there is-no obvious toxic impact to \egetation at RFETS. there is no reason to 
gather site-specific data on phytotoxicityv Vegetation toxicin and effects on commun~tles w ~ l l  be 
discussed further in the ERA report. 

*Review comrnuruty data and look at wetland areas to funher imestigate risk to vegetation. 

. .. 

+Indicates action items 

minutaZ.doc I !  
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Attachment 8 
Risk Characterization Results 



a Attachment 8 

Table 6 
Euclidean Distance Matrix 

Sample Site Benthos Diversity 

A1 
0.30 A 2  
0.57 0.87 A3 
0.29 0.59 0.28 A 4  
1.00 0.70 1.57 1.29 AS 
1.20 0.90 1.77 1.49 0.20 81 
1.10 0.80 1.67 1.39 0.10 0.10 82 
0.78 1.08 0.21 0.49 1.78 1.98 1.88 83 
0.10 0.40 0.47 0.19 1.10 1.30 1.20 0.68 84 
0.10 0.20 0.67 0.39 0.90 1.10 1.00 0.88 0.20 -85  
0.00 0.30 0.57 0.29 1.00 1.20 1.10 0.78 0.10 0.10 C1 
0.90 0.60 1.47 1.19 0.10 0.30 0.20 1.68 1.00 0.80 0.90 C2- .-. - 

__ - 

_ _  - _. . ._ . .-- .. -~ - ._ 

.... . . - . . . . . . . - 

_ _  
Table 7 

Euclidean Distance Matrix 
Sample Site Benthic Assemblage Tolerance Value 

A 1  
3.66 A2 ., 

0.40 3.26 A3 
0.95 2.71 0.55 A4 
1.69 1.97 1.29 0.74 A 5  
1.73 1.93 1.33 0.78 0.04 B1 
3.19 0.47 2.79 2.24 1.50 1.46 82 
2.81 0.85 2.41 1.86 1.12 1.08 0.38 83 
1.83 1.83 1.43 0.88 0.14 0.10 1.36 0.98 84 
0.47 3.19 0.07 0.48 1.22 1.26 2.72 2.34 1.36 B5 
0.87 2.79 0.47 0.08 0.82 0.86 2.32 1.94 0.96 0.40 C1 
1.75 1.91 1.35 0.80 0.06 0.02 1.44 1.06 0.08 1.28 0.88 C2 e 

I gBSh\SWE RA\Malrix-DlvereeeTTobr.xb 



Attachment 8 

Table 2 
Bray-Curtis Percent Dissimilarity Matrix for 

Sample Site Bethos Species Abundance 

A1 
0.96 
0.96 
0.98 
0.83 
0.98 
0.91 
0.99 
0.88 
0.92 
0.99 
1 .oo 

A 2  
0.94 
0.84 
0.94 
0.81 
0.93 
0.95 
0.99 
0.81 
0.98 
0.94 

A3 
0.98 A4 
0.95 0.95 81 
0.96 0.88 0.99 8 2  
0.98 0.98 0.89 0.96 83 
1.00 0.99 0.99 1.00 1.00 84 
0.88 0.99 0.96 1.00 0.97 1.00 65 
0.98 0.94 0.93 0.89- 0.96 0.89 0.99 C1 
0.99 0.99 0.99 0.99 0.96 1.00 1.00 0.97 C2 
0.99 0.95 -*1.00 0.98 0.93- 1,OO 1.00 1.00 1.00 D2 

. . .  . - .  . . . .  .. 

-_ _- - 

Table 3 
Euclidean Distance Matrix 

for Sample Site Sediment Hazard Index 

A1 
138.0 A2 

142.0 4.0 46.0 A4 
139.0 1.0 43.0 3.0 A5 

96.0 42.0 A 3  

B1 1841 .O 1979.0 1937.0 1983.0 1980.0 81  
81.0 57.0 15.0 61.0 58.0 1922.0 82 
21.0 117.0 75.0 121.0 118.0 1862.0 60.0 83 
96.0 234.0 192.0 238.0 235.0 1745.0 177.0 117.0 84 

146.9 8.9 50.9 4.9 7.9 1987.9 65.9 125.9 242.9 65 
152.4 14.4 56.4 10.4 13.4 1993.4 71.4 131.4 248.4 5.5 C1 
152.0 14.0 56.0 10.0 13.0 1993.0 71.0 131.0 248.0 5.1 0.4 C2 



Attachment 8 

Table 4 
Euclidean Distance Matrix 

Sample Site Benthos Richness 

A1 
A 2  
A3  
A4 
A 5’ 
01 
02 
83 
84, 
85‘ 
c1 
CP: 

A1 
24.0 
21 .o 
41 .O 
29.0 
12.0 
13.0 
36.0 
28.0 
31 .O 
42.0 
30.0 

A2 
3.0 

17.0 
5.0 

12.0 
11.0 
12.0 
4.0 
7.0 

18.0 
6.0 

A 3  
20.0 

8.0 
9.0 
8.0 

15.0 
7.0 

10.0 
21 .o 

9.0 

A 4  
12.0 
29.0 
28.0 

5.0 
13.0 
10.0 

1 .o 
11.0 

AS 
17.0 
16.0 
7.0 
1 .o 
2.0 

13.0 
1 .o 

8 1  
1.0 8 2  

24.0 23.0 
16.0 15.0 
19.0 18.0 
30.0 29.0 
18.0 17.0 

83 
8.0 84  
5.0 3.0 85 
6.0 14.0 11.0 C1 
6.0 2.0 1.0 12.0 c2 

A I  
A2 
A3 
A 4  
AS 
01 
8 2  
B3 
B4 
B5’ 
c1 
c2. 

A1 
149.0 
53.0 

167.0 
203.0 

77.0 
141.0 
298.0 

72.0 
17.0 

251.4 
250.8 

A2 
202.0 

18.0 
54.0 
72.0 

8.0 
447.0 
221 .o 
166.0 
102.0 
101.8 

A3 
220.0 
256.0 
130.0 
194.0 
245.0 

19.0 
36.0 

304.0 
303.8 

Table 5 
Euclidean Distance Matrix 

Sample Site Benthos Density 

... 

A4 
36.0 
90.0 
26.0 

465.0 
239.0 
184.0 
84.4 
83.8 

A 5  

62.0 64.0 8 2  
126.0 B1 

501.0 375.0 439.0 83 
275.0 149.0 213.0 226.0 8 4  
220.0 94.0 158.0 281.0 55.0 85 

48.4 174.4 110.4 549.4 323.4 268.4 C1 
47.8 173.8 109.8 548.8 322.8 267.8 0.6 C 



e 

Pond: 
A-5 Order Class I Genus 

Diptera I Insecta 1 Tanytarsus JTAOI 

Pond Pond 1 Pond I Pond I Pond I 1 Pond Pond Pond Pond 
E-1 8-2 8-3 8-4 E-5 I C-1 C-2 D-1 D-2 

Diptera I Insecta 
Diptera Yecta 

1 Chironomidae 
Tanypus 

CHPU /TIN1 
Total 

! 

Attachment 8 
Table I i 

: BenthosTaxonomic List : 

(organism density in numberlm')' 

I I 

2491i 1 10355 30557 
i 

. .  . I  

gond 
A 4 .  

8510 

. .  

j 



Order I Class 
Araneae Arachnida 
Coleoptera Insecta 
Odonata 1 Insecta 
Ephemeroptera Insecta 
Ephemeroptera Insecta 
Coleoptera Insecta 
Copepoda Crustacea 
Copepoda Crustacea 
Cladocera Crustacea 
Ephemeroptera Insecta 
Diptera Insecta 

Insecta Diptera 
Diptera 'Insecta 
Diplera Insecta 
Dlptera Insecta 
1:hpkia Insecta 
lhp i r ia  lnsecla 
lhplera Insecta 
Lhplri a Insecta 
Meiniptera Insecta 
Odonata ,Insecta 
Odonata llnsecta 
Diptera lnsecla 
Diptera Insecta 
Diptera 8 Insecta 

Cladocera 
Diptera 
Diptera i Insecta 
Diptera Insecta 
Limnophila Gastropoda 
Hirudinea Oligochaeta 
"Hydracarina" JArachnoidea 
Hemiptera /Insecta 
Coleoptera 'Insecta 
Coleoptera Insecta 
Hemiptera Insecta 

C o k q k r a  Insecta 

-- I 

Agablnus 
Archilestes 

Baetis 
. .  

Caenis 

Chironomidae -- 

I 

AGAl 
ARC2 
BA 1 
BAE 1 
c 1  
c 2 .  -- 
c 3  
C6 
CAE 1 
CE1 
CHI 
CH2 

! 39 

13 
26 _. 

130 

13 
-13 .. 

I 
1 CoenagriodEnallagma 
Corynoneura 
Cricotopus 
Cryptochironomus 
Cryptotendipies 

c 0 2  
COE 1 
COR1 
CRI1 
CRY 1 
CRY2 
DA 1 

Glyptolenddipes 
Gyraulus . 

j 
I 

GLY 1 
GYRl 
H1 
H2 

Attachment 8 
Table 1 

Benthos Taxonomic List 
(organism density in numberlm') 

- 
Pond 
A-3 - 

__ 

-- 26 

39 
13 

26 

Pond 

13 
13 

A-I - 

~~ 

Pond 
A-2 

~ 

Pond I Pond I I Pond i Pond 

Pond 6-2 I 8-3 / 64 1 6-5 I C-1 
I 

j 13 
338 
559 
26 

13 ! _  
j 

13 I I 78 ! 143 
13 

26 

... 

I 39 
39 I 13 I 26 : . .  

' 13 13 

I 
_ I  

52 
13 

299 
13 

195 

13 

. 130 ! ! 91 ; 

' 91 
1 130 
! 91 

377 
221 
546 
13 
26 

I 
I 

j 52 

j 403 1 117 
I ' 13 

13 j I 

I I ! 25i 

: 26 ' 52 
i 13 13 

52 

I j 

1 1 1  

I 

' 7 ' 6 5  
2 i 33 ' 2949 1104 

! 6 ; 5 2  
91 

286 
26 

I i ! .  
I 

I I , 
2 i 2 1 1 3 ;  I 

26 

80 
96 

26 
13 
13 
104 598 26 
286 6548 3534 1806 

13 65 
13 

130 559 26 
704 13 2365 403 11562 4625 

117 13 13 26 ' 13 
I 1 104 

26 
39 

39 

13 

i 13 
26 1 26 

j 13 
' 65 

26 

I a45 
1351 
195 
117 

13 

22 1 
13 
156 

507 

780 

533 
26 

26 

13 
90 
65 

234 

26 

26 

52 

26 

i ! 

j 

130 I 26 
i 1 '  26 

32. 
272 

32 

56 

26 
,13 

13 
130 I 

I 
j 
I 

I 
i 

1 
, l3 I 
I 

13 

I , 1 2 1  
I i 

156 
312 

i I 

' ' 2 ;  

39 
1117 13 91 117 195 

13 



. Attachment8 
Table 1 

Benthos Taxonomic List 
(organism density in numberlm') 

' 

Species Pond Pond I Pond Pond Pond Pond Pond Pond 1 Pond I Pond 

Diptera Larsia p R 1  '1 104 I 13 j I : 78 i 
Trichoptera 1 Insecta LI1 I 
Diptera Insecta Micropsectra MlCl 1 13 I 52 
Diptera . Insecta --. Microtendipes 

Diptera j Insecta 

Coleoptera 'Insecta I Oreodytes jOREl , 26 39 ! I I 

Ostracoda !Crustacea 

Code 1 A-1 A-2 ! A-3 A 4  A-5 1 B-1 1 B-2 1 8-3  I 84 1 8-5 ' Order Class Genus 
I j 52 I ' 13 ! i 13 39 , .  

I 

104 
65 

26 
13 

1 ' 13 ' 13 

1 i I Insecta I1 I 13 I 
.. I Diptera L abrundinia /LAB1 I 13 : I 

I ! 

! 
I 104 ' 52 

I 

! 
0 .  

! 

1. 13. ; 

0 1  20241 1676 26257 1 6145 194 4586 17955 ' 16837 ! 42 42 : 21255 78 
0 2  233 1 3 .  129 I 13 2546 49538 1870 1 2793 ' 

- . _ _  . . .. I 
N1 377 1 1 ' 13 13 ' 78 

I 

I I : i 
i 

i 
78 NAN 1 

NlMl 13 

I 

: 26 
I i j 

IOIigochaeta 

I 

, I ;  I30 
$ 1 :  

i 
i 

I I 52 j 39 i 
! 

Diptera Insect a Paratanytarsiis PAR 1 ' 26 I 
Diptera . Insecta Parachiror~onius PAR3 13 
Diptcia Insecta Parafendipes PAR6 

PAE7 
Colropteia Insecta Pelfodyles PEL3 

lhpteia Insecta Phaenopsecfra PHAl 48 13 
Limnophila Gastropoda Physelia PHY 1 468 26 
Mollusca Bivalvia 
Lirnnophila j Gastropoda i 

Diptera !Insecta 

Odonata 'Insecta Sympetrum SYMl I 13 1 i 

65 1 

! 
26 

l3 . 
13 

507 8 3820 2326 I 

13 ; l3 I 
i 13 i 52 I 

Pisidium 
/ 494 I 104 I 

I 13 ' 2 1  13 

' 13 195 
598 

! 26 ' 234 ' 13 ' 6 78 78 

I 

Diptera 'Insecta iPolypedilum i 
Diptera Insecta Procladius IPROl 1 91 ! 299 

I 
j 182 j 13 i 

! 13 1 
I 
I 

I i I 

. IPseudochironomus I Psectrocladius IPSE2 PSE3 I 1 273 832 1 299 I I 13 i Diptera Insecta 
Diptera Insecta Pseclrotanypus PSE4 13 I 
Diptera Insecta Strictochironomus STI 1 

Diptera Insecta Tan ypus TAN2 1 2 6 1  1 8 1  

Epherneroptera I Insecta i Tricorythodes ITRIl j '1 1 
Coleoptera /Insecta j Tropistemus 
Diptera Insecta Tanytarsus ,TAN3 j 
Diptera Insecla Odontomesa 'OD01 

Diptera Insecta Clridofarf yfarscis CLAl 816 
In sect a Clnr/u~~e/rf la CLA2 312 

1 

I i 

I 247 ' 26 
13 ! 

! 39 13 1 7  j i  ! Diptera Insecta I Thienemannimyia grou jTHll 13 I 1 13 i 
I 13 I 

I I 
40 1 j 

1 13 I I 

lTR02 j i i  I 
! 

I 
! 

I 

16 ! 

Diptera Insecta Cirficoides CULl 1 8 ;  
2 , .  
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Attachment 9 
Measurement Endpoints Collected During Field Sampling Operations 

I 
Environmental Assessment Measurement 

iron 
lead 
magnesium 

- 

___ ._ .____  _ _  - - 
_- 

I (manganese 
lmolybdenum 

.. - 
- phosphorus 

potassium 
sodium 
sulfur 
zinc 

. - 

- - ._ - . . - , 

- . ._ _ .  

.~ - . . __ .. _. 

.. .- - 

.:--I-. 
I 

'Limilcd data available. 

EchlP NRPCP Baseline NHDA 
X !  1 I 



Attachment 9 
Measurement Endpoints Collected During Field Sampling Operations 

Environmental Aueument Measurement 

Medir Method Endpoiot OUI OUT OUJ OUJ ou5 OU6 OUT IAOU 01111 EcMP NWCP Baseline NRD, 
-- 

Fish Surveys Species presencdabsencc 
x x x  

- tissue contaminant concentrations x x x  
. -_ - - . . - . -. . . species richness 

relative abundance 
. .  __ _. .. -- - 

i .. . - 1 . ___ . 

I x X l X l  I--l-+-lL-J.- . _ I  IChironomw riparans growth, survivorship I x X l X l  

I_ 

I 
.. --- ... -. 

IToxicity Testing: Sediment lHyallela cuteca growth, survivorship 

Featured Species' species presencdabsencc 
habimt use 
activities 
relative abundancdlime X X 

-. 



Attachment 9 
Measurement Endpoints Collected During Field Sampling Operations 

Envlronmen tal Asseamen t Measurement 
Media Mctbod Endpoint OUI OU2 OUJ OUJ OUS OU6 OW IAOU O U l l  EcMP NHPCP Baseltne NHI) !  

Amphibian and Reptile Surveys , -. . - . .-. . - - - 
X 

X s 

specics prescncclabsence X 

~ .. -. . . .. . 

- . . - - . 

species richness 
relative abundance 
tissue contaminant concentrations -. - - 

I 
I 
I 
1 

i 
I 
! 

- -. 

. . _ .  

.- .- -. . 

Phytoplankton Surveys 

- - -  

x I - -- x - - - . 

-..- X x . 

. - . ... . 

,I.. . x x' -. - .- x x x  -. - . .. x x  __ - . x x x  X X -  _ _  s 
x x  ~. 

. - -- - . . . -_ __ . 
x 

x. x X 
X 

species prestncdabscncc 
species richness 
relative abundance 
relative density/mL 
biomass 
biovolume 

-- - 
x x x  

.- . 

.. __ 

. ___. -_- ___ 

__ relative abundance 
relative density/mL 
biomass 

-.--- - 
- -. . . -. - - - . . -. . 

x 
x' 
x 
.. 
x .. . 

. .. . 

. .- - - .  . - -_ .. . . . - - .. _-_ . . . - - 
-. . - . . . . . . - X - - . - . - . .. -. . _ _  . X 

X . - L---  

Zooplankton SurvCYS ' - species species richness prcsencclabsence I -. 

- . .  . . . . 

- .~rrnrf!ZE/~~.-:.- __ - --- . i 

- - -. . . . . 

X 
X 
X 
N 

- _. 

- ._ . . ._ 

. . __.. 

- I __ I_- 
I'criphylon Suneys . . _. . . _- 

- .. - - . . ._ . __ - __ 
--__I-_ 

I 

i 
1 
I 

1 
I 

! 

i 
I 

.I i 

- _ _  . ..-- _ _  -'rg--! species presence/absencr 
species richness 
relative abundance 
relative densirylmmf 
pigment concentration 
tissue contaminant concentrations 

.- ._ - .. . - 

Benthic Macroinvenebrate Surveys 
-. 

species presencdabsence 
species richness 
relative abundance 
relative density/m' 

tissue contaminant concentrations 

__ 

biomass ___- 

Emergent Insect Surveys - 

--.- ._ 

...-- 

. .- . , . - -. .______--. 

_ _  - -- - 

- 
species presencdabsence - 

species richness 
relative abundance 
relative densitylm'lday 
[issue concaminan1 conctnlralions 

I_ -. _ _  __ -. . . . - - .. 
~ _ _ _ _  __ -. - -. . . . . -- 

- . .- . . . . . . . . 
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APPENDIX 0 
0 

EVALUATION OF DATA USABILITY 

1 .o lNTRQDUCTlON 

Data quality objectives (DQOs) were established in the OU 5 Work Plan (DOE, 1992a) for each analyte 

group and medium sampled. DQOs are expressed in quantitative and qualitative terms of precision, 

accuracy, representativeness, completeness, and comparability. These parameters are routinely referred to 

as the PARCC parameters. 

This appendix presents a data quality and usability summary-for the OU 5 RFIM. The data usability 

summary evaluates how data quality supports or limits the achievement of the prescribed DQOs, and how 

it affects data usability for the RFVRI. Achievement of individual PARCC parameters is described, along 

with the resulting broad impacts to the data sets used. This discussion of data usability is limited to the 

data collected during the investigation outlined in the OU 5 Work Plan (DOE, 1992a). These are the data 

used for the identification of COCs and the risk calculations for the HHRA (Chapter 6.0). 

2.0 DATA USABILITY 

2.1 DATA VALIDATION 

Analytical data were generated using EPA and other well-established methods identified in the General 

Radiochemistry and Routine Analyrical Services Protocol (GRRASP; EG&G, 1991). EPA Contract 

Laboratory Program (CLP) methods and protocols were used in the analysis of target analyte list (TAL) 

metal parameters and toxic compound list (TCL) organic parameters. Methods for non-CLP analytes, for 

example, major ions and radionuclides, are based on €PA and other published references. Analytical data 

were reviewed and validated independently of the laboratory, and the results were documented in data 

validation reports. EPA functional guidelines for data validation were used for validating organics and 

metals data for CLP analytes. Non-CLP analytical data were validated using data validation guidelines 

0- I 



Rocky Flats Environntental Technology Site 
Final Draft-Phase I RFI/RI Repon, Operable Unit 5 

developed by the Site Environmental Management Department because such guidelines have not been 

established by EPA. These non-CLP guidelines are based on EPA validation concepts and tailored to non- 

CLP analytical methods. 

October 1995 

Three classes of data quality are used at the Site: 1) V-Valid and usable without qualification; 2) 

A-Acceptable for use with qualification(s); and 3) R-Rejected (unacceptable). Valid data meet the 

following objective standards, where applicable: 

* 1. analytical methods followed 
2. acceptance criteria achieved 
3. sufficient number and type of QC samples analyzed 

*4. QC limits achieved 
*5. compounds and analytes correctly identified 
*6. equipment/insuumentation calibration criteria achieved 
7. sample holding times met 

* primary validation criteria 

. .. . . . .- ...- - - -  .. 
. ... . . . Data-that are acceptab1e"witKqualifications meet most, but'not all;of the . I  above standards. At the 

midmum, all of the primary validation criteria are achieved within acceptable limits. Rejected data fail to 

meet primary validation criteria. . As shown in Appendix E for data.collected during the TM15 field 

investigation, analytical results are cqded with the appropriate vdidation code (V, A, or R) based on the 

results of the data validation. (Data collected during the original OU 5 Work Plan investigation are 

. . presented in Appendix B of TMlU@OE, 1994aj.j For the purposes of the OU 5 Phase I RFVRI, valid and 

acceptable data were considered of equal utility. Rejected data have not been used in any statistical 

computations or in the HHRA. 

.. . . . .. - . -.. . 

. .  ._ .  - . .- 

- . .  . - . .. . . . . . 
.. . . 

. . -. . .  

. .  

At the time TM15 was prepared, all of the data collected under the original OU 5 Work Plan investigation 

had not been validated (Table 2.3-8 of DOE, 1994a). Data presented in TM15 (DOE, 1994a) are also those 

that were used for the identification of COCs and risk calculations for the HHRA. Data that had not been 

validated were used for the HHRA to provide an adequate quantity of data for conceptual and statistical 

analysis with an acceptable level of confidence. Subsequent to the preparation of TM15 and the HHRA 

activities, all of the data collected under the original OU 5 Work Plan investigation were validated. The 

0 - 2  
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following paragraphs discuss results of the validation of these data and possible impacts to conclusions 

October 1995 

based on these data. 

Table 0- 1 summarizes changes to the data used for the OU 5 HHRA that resulted from the validation 

process. Only those data points that changed during validation are given on this table. As indicated on 

Table 0- 1, the changes in results and/or data quality that resulted from the validation process will not 

impact the results of the OU 5 HHRA. 

Data collected during the TM15 field investigation are used in this chapter, along with data collected 

under the original OU 5 Work Plan investigation, to evaluate the nature and extent of the COCs. Data 

from the TM 15 investigation, however, were not used for the background comparisons discussed in 

Section 4.2 or the HHRA Chapter of this report. As of July 11, 1995, approximately 99 percent of the 

samples collected under the TM15 investigation had been analyzed and 94 percent had been validated. 

2.2 . PRECISION 

Precision is a measure of mutual agreement among individual measurements of the same property, under 
0 

identical conditions. Precision is assessed by means of laboratory duplicate/field replicate sample 

analysis. The objective of calculating sampling and analytical precision is to demonstrate that 

reproducibility of measurements between similar samples is acceptable. 

Precision is quantified by calculating the relative percent difference (RPD), Le., the quotient of the 

difference between the duplicate analytical results and the average of those results for the given analyte 

expressed as a percentage according to the following equation: 

% RPD = loO(C1 - C2)/((C1 + C2)/2) 

Where: RPD = Relative percent difference 

C 1 = Concentration or activity of analyte in the sample 

C2 = Concentration or activity of analyte in the duplicate. 

0- 3 
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Field Precision - Procedures for collection of field duplicates are dependent on the medium being 

sampled. With respect to groundwater and surface-water samples, field duplicates are collected following 

the actual sample collection using the same sampling technique. For soil samples, it is necessary to obtain 

splits of the interval being sampled, with the sample and duplicate being collected using the same 

October 199.5 

technique. 

As mentioned above, data from sample field duplicates provide a measure of sampling precision and 

sample homogeneity, i.e., the amount of error in the data attributed to the sampling technique, or to 

variability in the analyte concentration in the medium being sampled. The field precision objective 

specified in the Quality Assurance Addendum (QAA) in the OU 5 Work Plan (DOE, 1992a) is to obtain a 

RPD of g30 for aqueous samples and 240 for homogenous, nonaqueous samples. Summaries of the 

degree to which field precision goals were met for each medium and analyte group are provided in Tables 
. - _  . .  - 

0 - 2  through 0-25. 

Tables 0 - 2  through 0-5 present-summaries of the calculations of field precision for subsurface-soil- 

samples: The percentage of samples that achieved the RPD goal for metals in these samples ranges from 

54.2 to 100 percent (Table 0-2). Reproducibility of metal concentrations between field duplicates is often 

difficult to achieve in solid matrices because of the inherent heterogeneous nature of the sampled medium. 

Similarly, the reproducibility for radionuclides in subsurface-soil samples varied widely (Table 0-3). 

Field precision-goals were generally obtained for those radionuclides that are present in relatively high 

activities (e.g., uranium-233/234 and uranium-238) but were not obtained for those present at lower 

activities_(e.g., americium-241 and plutonium-239/240). Additionally, all results for radionuclides are 

used regardless of the data qualifier (Le., there are no nondetects for radionuclides). Therefore, no 

substitution of radionuclide results with the detection limit or other value is performed. The relatively 

- - -  - - 

- 

large variability in low activities leads to low precision for these results. 

Due to the very low frequency of detection of organic compounds in subsurface-soil samples (Tables 0 -4  

and 0-5), the RPD values for these compounds are greatly affected by the near-detection-limit 

observations and varying reporting limits presented in R E D S .  Overall, for these compounds, the RPD 

goal was met for most samples. 
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The quality of the results for surface-soil samples is similar to that reported for subsurface-soil samples 

(Tables 0-6 through 0-10). The frequency with which the RPD goal was met for metals in surface-soil 

samples varied widely, presumably due to the heterogeneity of the sampled medium (Table 0-6). The 

frequency with which the RPD goal was met for radionuclides in surface-soil samples also varied, and, as 

was the case with subsurface-soil samples, those radionuclides detected at low activities did not achieve 

the precision goal as frequently as thos~ present at higher activities (Table 0-7). As with subsurface soils, 

organic compounds were detected infrequently in surface-soil samples, therefore, the RPDs for these 

compounds were adversely affected by the near-detection-limit concentrations (Tables 0-8 through 0- 10). 

October 1995 

Precision results for pond-sediment samples (Tables 0-1 1 through 0-15) display the same general trends 

as those discussed above for other nonaqueous media. The low number (one or two) of field duplicates for 

pond-sediment samples limits the usefulness of these calculations. 

The precision of measurements for aqueous samples (groundwater and surface water) was generally higher 

than that for nonaqueous samples. This increased precision is expected due to the more homogeneous 

nature of these media. Tables 0- 16A through 0-20 provide summaries of the precision calculations for 

groundwater. Summaries of these calculations are provided in Tables 0-21A through 0-25 for surface- 

water samples. For both aqueous media, precision for unfiltered (total) samples is generally lower than 

that reported for filtered (dissolved) samples. The presence of suspended sediment in the unfiltered 

samples contributes greatly to the variability of concentrations of metals and radionuclides in these 

samples. AS was the case for the nonaqueous samples, the low frequency of detection for organic 

compounds greatly affected the precision reported for these compounds and the low activities of 

radionuclides detected in these samples resulted in low precision. 

0 

Laboratory Precision - Laboratory precision is evaluated through the use of laboratory duplicates for 

inorganic analyses and matrix spikes (MS) and matrix spike duplicates (MSD) for organic analyses. 

Duplicate precision is calculated as RPD; MS/MSD precision is assessed by calculating an RPD between 

the percent recoveries for the method-specific spiked compounds. Laboratory’precision goals are 

mandated by the analytical method for each analyte group and assessed for achievement during data 

validation. Data not meeting the precision goals are normally rejected. 

0-5 
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A review of data validation results for data used for the OU 5 HHRA indicates that poor analytical 

precision was not a recurring problem that resulted in data rejection. With the exception of the 

radiological analyses, data were not rejected due to precision problems; i.e., replicate precision was 

routinely achieved. Approximately 13 percent of the radiological analyses that were rejected during 

validation were rejected due to precision-related problems. 

October 199.5 

In conclusion, inadequate precision was not a factor compromising usability of the RFVRI data. 

2.3 ACCURACY 

Accuracy of data obtained in an investigation is a function of the sampling technique, potential for sample 

contamination, and analytical capabilities of the laboratory. Accuracy means the nearness of a result, or 

the mean of a set of results, to the true value. Accuracy is assessed by analysis of reference samples of 

known concentration or activity, percent recoveries for spiked samples, and by review of blank data (i.e., 

field blanks, trip bliihlZs;-method blanks,-etcJ that may affect measurement accuracy. 

. __ ... --,. . . . ._ 

. . . _. - - . . 

Field __ Accuracy - Field accuracy is assessed by comparing sample analyte cpncentrations to those present 

in associated field quality control (QC) blanks, which include trip blanks, field blanks, and equipment 

rinsate blanks. Field QC blanks are collected to quantify the analyte concentration in a sample that may be 

attributable to sampling procedures. The purpose of these field blanks is todetect false positive results in 

the real sample. During the implementation of the OU 5 Work Plan field investigation, trip blanks and 

field blanks were not used. Volatile organics, particularly those commonly associated with field or 

laboratory contamination, such as acetone and methylene chloride, were detected in several samples 

collected during this investigation. However, with the exception of for seep water, volatile organics were 

not identified as COCs for any media within OU 5 (see Chapter 6.0). Additionally, the volatile organics 

detected in seep water are not significant contributors to risk. Because so few volatile organics were 

detected in real samples, false positives are not a serious concern to this investigation. Therefore, this 

deficiency in achieving a DQO does not impact the ultimate conclusions based on these data. 

0-6 
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Field and trip blanks were used during the TM15 field investigation (Table 0-26 summarizes the samples, 

including all field QC samples collected under the TM15 program). However, because the data collected 

under the TM15 investigation were not used for the HHRA and are being used to only a limited extent in 

the RFI/RI, an analysis of the data for these blanks is not included here. 

October I995 

Equipment rinsate blanks were collected throughout all phases of the OU 5 RFI/RI. A few volatile and 

semi-volatile organic compounds-most commonly acetone, methylene chloride, and phthalates-were 

detected in some of these samples. The concentrations detected, however, were relatively low (maximum 

concentration of 10 pg/l). In addition, the fact that these compounds were not identified as COCs for most 

environmental media within OU 5 suggests that they are not site contaminants. 

Comparisons of contract-required quantitation limits (CRQLs)- and the concentrations of metals, 

radionuclides, and water-quality parameters in the equipment rinsate blanks indicate that, with few 

exceptions, concentrations in these blanks are below the CRQL, indicating the field sample data are not 

biased due to laboratory- or sampling-introduced contamination. The primary exception is for one rinsate 

associated with subsurface-soil samples from borehole 57493. This rinsate contained relatively high 

concentrations of several metals, uranium-233/234, and uranium-238. A comparison of the concentrations 

of the metals and radionuclides detected in the subsurface-soil samples associated with this rinsate with 

the range of concentrations detected in subsurface-soil samples from other locations within OU 5 indicates 

that the concentrations in the samples from borehole 57493 are within the range of OU 5 concentrations. 

In fact, the concentrations in the samples from borehole 57493 are generally within the range of 

background concentrations for subsurface soil. 

In conclusion, with the few exceptions noted above, the magnitude of concentrations observed in the 

equipment rinsate blanks are inconsequential in relation to .the analyte concentrations in the field samples. 

Additionally, the absence of volatile organic compounds as COCs for OU 5 supports the conclusion that 

their detection in field samples is not attributable to site contamination. Therefore, inadequate field 

accuracv was not a factor comoromisine the usabilitv of the RFI/RI data. 
Y 
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Luboratoly Accuracy - Accuracy of chemical laboratory data is assessed through calculation of percent 

RPD from MS samples for inorganic analytes, M S M S D  samples for organic analytes, and any in-house or 

blind certified standards that the laboratory analyzes as part of its ongoing quality assurance/quality 

control (QNQC) program. Acceptable recovery for the inorganic MS samples is routinely 75 to 125 

percent. Accuracy for organic M S M S D  analyses is mandated by the analytical method for the specific 

spiked compounds. Use of method blank analyses in the laboratory also assists in assessing analytical 

accuracy. All of these measures of analytical accuracy are evaluated during the data validation process. 

When analytical accuracy goals are not achieved, data are normally rejected. 

October I995 

A review of the validation results for the data used for the OU 5 HHRA indicates that rejection of data due 

to accuracy problems is generally restricted to volatile and semi-volatile organics, pesticides, PCBs, and 

radionuclides. However, as shown below,-only 2.3 percent of the validated data have been rejected for any. 

reason. Therefore, inadequate laboratory accuracy was not a factor compromising the usability of the 

RFVRI data. 
- -  

Group 
Metals 1.8 
Radionuclides 2.7 
organics 2.5 
Pes ticidesPC B s 3.0 

TOTAL 2.3 
0.1 

2.4 REPRESENTATIVENESS 

Representativeness expresses the degree to which sample data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, or an environmental condition. 

Representativeness is a qualitative parameter that is most concerned with proper network design, sampling 

locations, and the sampling methods. 

Representativeness of the extent of contamination in OW 5 media is supported by the extensiveness of the 

phased sampling efforts to characterize the OU. TM15 (DOE, 1994a) was designed based on the data 

needs identified from prior work related to the Work Plan (DOE. 1992a). Representativeness is considered 

0-8 



Rocky Flats Environmental Technology Site 
Final Draft-Phase I RFliRl Report, Operable Unit 5 

in project planning and supported by the Work Plan (DOE, 1992a), subsequent TMs, and associated 

October I995 

operating procedures. The plans and procedures are reviewed and approved by the appropriate technical 

and agency representatives. As a result, the network and sampling design for the Phase I RFVRI are 

considered to be representative of site conditions. 

Table 1-1 of this report (OU 5 RFVRI) provides a comparison of the field investigation defined by the IAG 

and the OU 5 Work Plan, as amended by various TMs, with the actual implementation of the OU 5 RFI/RI. 

The results on this table indicate that the field investigation generally followed the specifications outlined 

in the OU 5 Work Plan and the TMs. As discussed in Section 2.6, below, a comparison of the number of 

sampling locations planned and sampled during this investigation indicates that the field investigation 

fulfilled the goals of the OU 5 RFI/RI. 

~ -. - 
2.5 COMPARABILITY 

-Comparability is used to express the confidence with which one set of data can be compared to another set. 

Comparability is promoted by using similar sampling and analytical methods and reporting data in 

uniform units. To achieve comparability of data, all analyses prescribed in the Work Plan and subsequent 

TMs and performed in support of the Phase I RFI/RI use EPA-accepted or equivalent methods (i.e., all 

analyses were performed in accordance with the G W S P  [EG&G, 19911). Comparability of the data 

supporting the Phase I RFYRI has also been promoted by using approved and standardized sampling 

techniques (i.e., Site SOPS were followed for all field investigations). 

0 

2.6 COMPLETENESS 

The objective for completeness is that the investigation provides enough planned data so that the 

objectives of the project are met. Completeness for the Phase I RFYRI is evaluated by comparing the 

planned to the actual number of samples collected and analyzed. The analytical results should be 

validated and deemed valid or acceptable to be considered in an assessment of completeness. The overall 

completeness goal for the project was 90 percent. 

0-9 
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It is difficult to quantify completeness in strict accordance with the above-noted guidelines. For example, 

the frequency of groundwater and surface-water sampling was not specified, the number of samples 

collected from boreholes is based on the conditions encountered. Therefore, a simpler, albeit less accurate, 

approach to quantifying completeness has been taken to perform the assessment. Table 0-27 summarizes 

the number of planned sampling locations and the number of locations actually sampled for the 

investigation defined in the OU 5 Work Plan (DOE, 1992a), as modified by TMs 1 through 10. 'For the 

most part, the number of samples collected and types of analyses performed at each sampling location 

were as specified in the Work Plan and TMs. Samples not collected (or sampling stations not installed) 

were due to extenuating circumstances such as unexpected hydrogeologic conditions (e.g., insufficient 

saturated thickness to install a well) and weather (e.g., frozen surface water). As shown on Table 0-27, it 

is estimated that the RFVRI data are 103 percent complete. This completion rate is greater than 100 

percent because several additional sampling locations were added to the OU 5 field program as conditions 

warranted. 

-- - ~ 

The completeness of the RFYRI data can also be measured by the percentage of data valib'ated and the - 

percentage rejected during validation. As discussed in Section 2.1 of this appendix, 100 percent of the 

data used collected under the investigation defined by the OU 5 Work Plan (DOE, 1992a), as modified by 

TMs 1 through 10, have been validated. The percentage of data rejected during validation was 2.3 percent 

(see Section 2.3 of this Appendix). 
- .- 

0-10 



Table 0-1 
Summary of Changes Resulting from Validation Process 

ANALYTE GROUP SAMPLE NUMBER ANALYTE CHANGE SUMMARY OF IMPACT 

Metals NA 

Radionuclides GWOl476WC 

G W01476WC 

SS50122AS, - 
SS50123AS 

B H W A S ,  
BH50540AS, 
BH50636AS. 
B H 50637AS. 
BH50643AS. 
BH50647AS. 
BH50648AS. 
BHW585AS 

Ssml-VolsUle Organics GWO1480WC 

GWO148OWC 

Volatile Organlcs 

PesticideslPCBs 

NA 

GW01476WC 

NA 

Total Gross Alpha 
. .  

Total Gross Beta 

Uranium-233,234; 
Uranium-235; and 
Uranium-238 

Ameridum-24 1 

Bi~(2- 
ethylhexyt )phthalate 

Bis(2- 
ethylhexyl)phthalate 

NA 

Ardor-1254 

No changes. 

Result changed from 9.50 to 10.20 pCM 

Result changed from 5.50 to 5.90 pCin 

All'records were rejected during 
validation. 

All records rejected during validation 

Result changed from 3.00 to 10.00 pgl 
and result qualifier changed trom 'JB' 
to .U'. 

Result changed from 1 .OO to 10.00 ~ g l  
and result qualitier changed from 'JB' 
to *u-. 

No changes 

Result changed from 0.70 to 0.71pgl 

NA 

No impact. Gross alpha used as indicator only. Activity within ranga foi 
other OU5 samples. 

No impact. Gross beta used as indicator only. Activity within range tor 
other OU5 samples. 

No impact. The activities tor these samples were well within the range 
tor other OU5 samples. The deletion of these results may change the 
95% UCL tor these analytes slightly but would not result in a change in 
the PCOC/COC identification. 

' 

No impact. Due to very low activities reported (-0.01 to 0.01 pcifg), the 
deletion of this result would not atfect PCOC/COC identiticatlon. 

No impact. The change in result coupled with the change in qualifier 
results in the result being replaced with 5.0 (In the detection limit) tor 
statistical evaluations and background comparisons. The maximum 
detected value tor this compound used tor the COC-screening process 
was the 3.0 pg4 reported for this sampte previously. Because this 
sample is now classified as a nondetect. the next highest detected 
concentration would now be less than 3.0 j@l. Because this compound 
was not identitied as a COC previously, it would not be using the lower 
concentration. 

No impact. As discussed above, this change will not impact the 
conclusions ot the HHRA. 

NA 

No impact. Because ot the insigniticant change in concentrations. no 
impact to the HHRA results. 



Table 0 - 2  
Summary of Precision Calculations for Metals in Subsurface-Soil Samples 

NUMDEK 0 1 :  NLIMDEK WII'II PEKCKNTAGE W I I I I  PEHCL.:Nl l~l<ll:L"rs I U K  PIM'EN'I' 1 )I:I'Ec"l'S 14 )K 
IN 11' SAMl'LIiS ANALYIE,  WAL/l)IIP I'AIKS WI) c 40% KPI) ~ 4 0 %  RliAI. SAMPl.13- 

Aluiiunum 24 19 79.2% IOO.0% IOW% 

Antimony 17 I 3  76.5% 1 I . l i% 23.5% 
._ 

Arsenic 24 15 62.5% 95.8% Ioo.0% 

Bariurii 24 16 66.7% I00.0% IW0% 

Beryllium 24 23 95.8% 37.5% 3 3 3 %  

Cadmium 

Caluum 

Cesium 

Chromium 

cobalt 

. -  

24 

24 

24 

24 

23 

19 

17 

24 

I 6  

I 3  

79.2% 

70.8% 

100.0% 

66.7% 

56.5% 

12.5% 

100.0% 

0.0% 

95.8% 

100.0% 

58.3% 

100.0% 

0.0% 

87.5% 

60.9% 

24 17 -10.8% 95.88 95.8% 

17 

16 

22 

21 

70.8% 

66.7% 

95.7% 

87.5% 

100.0% 

100.0% 

95.7% 

IW.O% 

MCICIIIY 12 

Mol yhlc~iuni 2.3 

Nickel 24 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

24 

23 

21 

24 

24 

niallium 24 

Tin 24 

Vanarliuin 24 

Zinc 24 

12 

20 

14 

20 

19 

20 

22 

20 

20 

13 

17 

i m  

I Oo.O'% 

87.0% 

58.32 

83.3% 

82.6% 

95.2% 

91.7% 

8 3 . 3 8  

8 3 . 3 8  

70.88 

54.2% 

75.0% 

25.0% 

13.0% 

100.0% 

79.2% 

8.7% 

14.3% 

137.5% 

100.0% 

16.7% 

0.0% 

100.0% 

100.0% 

16.7% 

8.7% 

100.0% 

9 I .7% 

13.0% 

4.8% 

87.5% 

100.0% 

25.0% 

45.8% 

I 00.0% 

I(U.O% 



Table 0 - 3  
Summary of Precision Calculations for Radionuclides in Subsurface-Soil Samples 

NUMBER OF N L X B E R  WITH PERCENTAGE WITH 

AVALYTE REALrnLP PAIRS RPD e 40% RPD <40% 

AmenaumL4 1 21 10 41.7% 
Gross Alpha 

Gross Beta 

Pluromum-239RJO 

Cranium23!R31 

Cranium-235 

Cranium-238 

24 
24 

24 

24 

24 

24 

16 

21 
7 

22 
14 

22 

66.7% 

87.5% 

29.2% 

91.7% 

58.3% 

91.7% 



Table 0 - 4  
Suninury of l'recision Calculations for Semi-Volatile Organic Compounds in Subsurface-Soil Samples 

I .2,4-1XlCIfl.ORODEN%ENE 6 
1,2-DlCkll .OHOBENLI<NE 
I ,3-DI<:III-OROBI:NZEN~ 
1.4-I~IClILOHOBENZENE 
2,4.5-1XICIlLOROPIlENOL 
2,4,6-TKICliLOR0lDtLN~~L 
2,4 -DICltLOKOPI ENOL 

2.4-DINI'i'ROPtlENOL 
2.4-DINITKOTOLlJENE 
2,6-DlNll'KOTOl .I ENE 
2-Cl ILORONAP1111 ULENE 
2-CIILOKOI'tiENOL 

2-ME11 IYI .NWlfi'l IAI .ENE 

2.4-DIMEIHYLPIIENOL 

6 
6 
6 
6 
6 
6 
6 
5 
6 
6 
6 
6 

6 

4 - N IIXOAN ILI NE 6 

4-NITROPIIENOL 06 

ACENAPHI'IIENE 6 
ACENAPI IITIYLENE 6 
A Nl'l IKACENE 6 

DEN%O(a)AN~HKACENE 6 

I 

. 
I /  

! i  
! 
! 

6 
6 

6 1  
6 
6 
6 
6 
6 
5 
6 
6 
6 
6 

6 

6 .  
I 

6 ,  
b '  

6 

6 

6 

6 

6 

6 

6 
6 

6 

5 

6 

' 5  

100.0% 

I00.0% 
I 00.0% 
1 00.0% 
100.0% 
100.0% 
I00.0% 
100.0% 
I00.08 

100.06 
100.0% 
100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

' 100.0% 

100.0% 

1 U . O L &  

100.0% 

100.0% 

l00.0% 

100.0% 

100.0% 

100.0% 

100.0% 

n 3 . m  

1w.m 
83.3% 

8 3 . 3 6  

89.3% 
66.1% 

X:I.3% 

66.7% 

0.0% 

0.0% 
0.013 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0'R 
0.0% 
0.0% 

0.0'R 

16.7% 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% , 

16.7% 

0.0% 

16.72 

16.7% 

16.7% ' 

16.7% 

lt).'7'X, 

If,.*I'Z, 



Table 0 - 4  (Continued) 

NI.IMBI1R OF NUMBER WI'I'II PIIKCLiNIAGli WII11 I'IiR<'ENT Dl~l1iC"S I4 )R l'l<R('I 1N'l' I )I Yll3.Y" 1 X )R 
' lil .ll'  SAMI'I.ILS ANAl.Y'II; Rl;4clJI)III' PAIRS W'I) < 40% KPI) c40% KIiAI. SAMI'I.LS 

n m m L  tu-coi io i .  5 5 lUo.U% 0.O'X O.O'X* 

DIS(2-CHLOKOElllOXY )METHAN 6 6 100.0% 0.0% 0.0'%. 

.BIS(Z-CI ILOROL7lltYL)EiWER 6 6 loo.0% 0.08, 0.0% 

B IS(2-Ci II.OROIS<)I'ROPY L)k?TllEI 6 6 100.0% n .w  0.0'%. 
.. . 

BIS(2-LTHYLiiliXY l.)PtiTIIALAT?~ 6 4 66.7% 16.7% 16.7'X. 

BUTYL BENZYL PllTllAlATE 6 6 100.0% 0.0% 0.0% 

Cl IKY SENE 6 5 83.3% 16.7% 16.7% 

DI-n-BUIYL PII'IWUA'IE 6 6 100.0% o.w% 0.0% 

DI-n-CKTYL Pll11IALATE 6 6 lOO.08 0.0% 0.0% 

DlBENZO(&h)ANTHKACENE 6 5 83.3% , 16.7% n.o'z. 

' DlliTllYL PHTHALAW, 6 6 100.0% 0.0% 0 . 0 ' X  

A .I I( )RANI'I  U<NI: 6 4 66.7% SU.U% 3 3.3% 

1 II:XA( '1ll.l  bH( )UI:N/.liNli 6 6 100.0% 0.OQ O.O'%. 

l l l ~ X A ( ' l l l . l  )K( J U I I ' I ~ A I ~ I I ~ ~ ~ I ~ :  6 6 100.0% 0.0% 0.0 'x .  

I Il:XA( '1 II .( )HI M 'YC 'I .( ~ l ' l < N ' l A l ~ l l ~ ~ P  5 5 i0o.m 0.0%) 0.0'~. 

I l l i X ~ ( l  11 .( JR( ) l l 1 I A N ~  6 6 100.0% 0.0% n.wz> 

ISOPItORONE 6 6 100.0% 0.0% 0 .0 'XJ  

N-NITROSODIPHENYLAMINE 6 6 100.0% 0.0% 0.0% 

NAPHTIIALENE 6 5 83.3% 16.7% 0.0%, 

NITROBENBNE 6 6 100.0% 0.0% 0.0% 

p-BROMODlPHENYL ETHER 6 6 100.0% 0.08 0.0'% 

PENTACHLOROPHENOL 6 6 100.0% 0.0% 0.04, 

PHENAN11IRENE 6 3 50.0% 50.U% 33.3% 

PIENOI. 6 6 100.0% 0.0% W J ' R .  

DIBENZOFURAN 6 6 100.0% 16.7% 16.71, 

DIMETI IYI. PHITIALATE 6 6 100.0% 0.0% 0.0% 

1.1.1 I( )W:Nli 6 5 83.'3% 16.71, Ib.7% 

INDEN(YL.~.~-C~)PY KENE 6 5 83.3% 16.7% 1 b.7% 

N - NITKOSO Dl-a-P ROPY LA MlNE 6 6 IM).O% 0.0% 0.0% 

PYWNE 6 .  4 66.7% s0.0wv 33.31 .  





A 

Table 0-6 
Sumnlary of Precision Calculations for Metals in Subsurface-Soil Saniples 

9 9 
m .  8 
9 9 
Y Y 
9 9 
9 9 
9 Y 
6 6 
9 9 
9 8 
9 8 
Y 9 
9 9 
9 Y 
Y Y 
9 6 
Y 7 
'1 I Y 

'1 Y 

9 X 
7 6 

7 7 
9 8 
9 9 
9 m 
9 9 
9 9 
9 9 

100.0% 
I00.02 

II@% 

l&0% 
100.0% 

100.0% 

100.0% 
100.0% 

I M . O %  
mx.vz 
m m . m  

100.0'% 

100.0% 

I00.096 
100.0% 

66.7% 
77.8% 
100.04 
I M).(S% 

X X . 9 %  

85.7% 
100.0% 
88.9% 

100.096 
88.98 

IOD.O% 
I 0 0 . O S  
100.0% 

IOo.O% 
37.5% 

l0O.O1X~ 

100.0% 
7 7 . 8 ' ~ ~  
22.240 

Ioo.04, 
0.0% 

100.0% 

66.7% 

mm.y% 

100.0% 

100.096 

mx.y% 
100.0% 

100.0% 

44.4% 
0.0% 

m m . m  
I(K).OT* 

71.4% 
0.0% 

100.0% 
100.0% 

1 1 . 1 %  
0.0% 

100.096 

100.0% 



Table 0 - 7  
Summary of Precision Calculations for Radionuclides in Subsurface-Soil Samples 

X'MBER OF YLNBER WITH PERCENTAGE WITH 
AVALYTE REALIDLT PAIRS RPD c 10% RPD ~ 4 0 %  

A~nenaurn241 9 4 44.4% 
Gross Alpha 
Gross Beta 

Plutonium-238 

Plutonium-239R40 

8 
8 

1 

10 

62.5% 
87.5% 

100.0% 

40.0% 

Uranium-233R34 10 8 80.0% 
Cranium-235 10 5 50.0% 
~ r a h u m - 2 3 8  10 10 100.0% 



Table 0-8 
Sumnury of Precision Calculations for Semi-Volatile Organic Compounds in Subsurface-Soil Samples 

l ) l l l ' S A M l ' l . l ~  ANAI.Y ' I1~  H t A I  II)IJt' PAIRS K1'1) < 40% KI'D ~ 4 0 %  WAI. SAMI'I.I:S 

I ,2,4-TRlCHl.OKOBENZENE 7 7 100.0% 0.0% 

I ,2-DICIILOH( )BENZENE 
I .3-DICIILOHOBENZENE 
I ,4-DICIILOROBENZl!NE 
2,4.6-11(lC1ILOKOPHENOl~ 
2.4-DICIILOROPIIENOL 
2.4-DIMETllYLPllENOL 
2.4-DINITROPILENOL 
2,4-DINllROTOLUENE 
2,6-DINITWOTOLUENE 
2-CHLLOKONAPHTHALENE 
2-CHLOROPHENOL 
2-MFII1IYLNAPlITHALENE 
2-MLWIYLPHENOL 
2. NI'I'W( )ANI1 .INli 

2 NI'I'HI )I'III.~N( )I. 
I. I' 1111 ' I  I 1  .( )HI )UI:N%II )lNl: 
I SI I'HOANII.INI~ 
4.0 I )INI'I'K~ )-?.MI: I 1  I Y 1.1'1 iliN( )I. 
J . ( ' I I I  .( b K 0 - 3 .  MI:II'IIYI .l*IlENC)L 
4-c'iiI .( )ROAN11 .1NE 
4-CI11 .OROPIUiNY L PHENYL EWER 
4 ~ M.ETH Y LPHENOL 
4-NlTWOANII.INE 
4-NIIROPHENOI. 
ACENAPHTIENE 
ACEN APHTWYLENE 
ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(a)PY RENE 
BENZO@)H.UOKANTIKNE 
BENLO(g1ii)PEKYLENIJ 
DEN'( )(t)t3-UC)RANIliENE 
BENZOIC ACID 
UI~NZYI. AI.(.'( Ill( 11. 

7 
7 
7 
8 
4 
4 
4 
7 
I 
1 
4 
7 
4 
6 
4 
5 

4 
4 
4 
6 
7 
4 
6 
4 
7 
7 
7 
I 
7 
I 
5 
I 
4 
4 

7 
7 
1 
8 
4 
4 
4 
7 
I 
7 
4 
6 

4 
6 
4 
5 
4 
4 
4 
6 
7 
4 
6 

4 
5 
7 
6 
4 
7 
4 
4 
7 
4 
4 

100.0% 

100.0% 
100.0% 

100.0% 
100.0% 
Ioo.0'xl 

I00 .0% 
100.0% 
100.0% 

100.0% 
IW.0% 

85.1% 

100.0% 
-100.01 
100.0% 
100.0% 
100.0% 

100.0% 

100.0% 

100.0% 
100.0% 
100.0% 

100.0% 
100.0% 

71.4% 
100.0% 
85.7% 
57.1% 

100.0% 
57. I % 

80.0% . 

100.0% 
1W.0% 
I 00.0%, 

~~~~~ ~~- ~ 

0.0% 
0.0% 

0.0% 
OS)'% 
0.0'AJ - 

0.0% 
0.0% 
0.0% 

, 0.08 

'0.0% 
0.0% 

16.7% 
0.0% 
0.0% 

0.0% 
0.0'90 
0.0% 
0.0% 
0.0% 

0.0% 
0.0% 

0.0% 

0.0% 
0.0% 

40.0% 
0.0% 

33.3% 
75.0% 
42.9% 
15.0% 
2 5 .0% 

2X.6% 
25.0% 
0.01. 

~ ~~ ~~ ~ ~~~ 



'I'able 0 -8  (Continued) 

7 
4 
7 
7 
7 
7 
7 
6 
7 
7 
7 
I 
7 
6 
7 
I 
7 

6 
7 
7 
7 
7 
6 
4 
I 
4 
7 
7 

7 
4 
6 
,7 
4 
6 
7 
6 
6 
7 
7 
6 
5 
6 
7 
7 
7 
5 
7 
7 
7 
6 
6 
4 
3 
4 
3 
7 

IOO.0'XI 
100.0% 

85.74 
100.0% 
57.1 '% 
85.71 

IlKl.OcR> 
I00.01 
85.7% 

100.0% 
100.0% 
85.7% 
7 1.4% 

100.0% 
100.0% 

I Ol).U% 

100.0% 
n3.3'h 

100.0% 

100.0% 

100.04~ 
85.7% 

100.0% 
100.0% 
42.9% 

Ioo.0% 
42.9% 

100.0% 

0.0% 
0.0'L 

16.7'28 
0.0%. 

1Oo.U'X~ 
16.7%, 
0.0% 

16.71. 
16.7% 
0.0% 

' o.oca 
83.3% 
40.0% 
0.096 
0.O'Xl 
0.0'A. 
0.0% 

40.0'2, 
0.0'Xl 

0.0% 
0.0% 

16.7% 
0.0% 

0.0% 
57.0% 
0.0% 

7 1 .O% 
0.0% 

0.01. 

O.l)% 

1 0 . 7 ' A ~  
0 . U ' X .  

1 0 0 . 0 ' X .  

0.0'2. 
U.U'% 

16.7'X, 
O.O'X, 
0.0'2, 

6.0% 
66.7% 
20.0% 
0.0'% 

0.0% 

O.U% 

lJ.0'Xj 

40.0% 
0.0'2# 
0.018 

0.0'2. 
16.71, 
0.0% 
0.0'2, 

57.0% 
0.0% 

57.0% 
0.0% 



, /  

Table 0 - Y  . 
Summary of Precision Calculations for PAHs in Subsurface-Soil Samples 

W A I .  SAMI’I .IS l ~ l l l ’ S A M l ’ l . l ~ S  ANAI.Y’I1 IUiAIA)IJI’ I’AIHS N’1) < 40% Wl) c40% 

ACENAPIIII IYLENE 2 2 100.0% 0.0% 0.0% 

ANFl IKACENE 
BENZO(a)PY W N E  
BENZO(ghi)PEKYI-ENE 
CIIKYSENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYKENE 

100.0% 
100.0% 
100.09 

l00.0% 
100.0% 
100.0% 

100.0% 

100.0% 

0.0% 
U.?% 
0.0% 
0.0% 
0.0% 
0.0% 
0.08 
0.08 

0.O‘X. 

U.U‘A! 
0.U‘R 
0.0% 
0.0% 

U.UR> 
0.0% 
0.0% 



60'0 
60'0 
60'0 
9600 
9600 
Ib00 
'%VO 
960'0 
%0'0 
%WO 
6n.o 
'b0'0 
80'0 
%0'O 
9600 
'bO'0 
91,o'O 

969'RZ 
800 
960'0 
%00 
60'0 
80'0 
80'0 
%VO 
60.0 

60001 
960001 
960001 
960'00 I 
80001 

960001 
960'001 
41,0'00 I 
?WOO1 

%000 I 
%000 1 

601)Ol 

80'00 I 
%0001 

960'001 

960'001 
80'001 

6 1 5 8  
6000 I 
960001 
96000 I 
960'001 
80'00 I 
8000 I 
960'00 I 
'%000 I 

. . _., 
^.Ab- 

1 
1 
1 
1 
9 

1 
1 
1 
L 
L 
1 
L 
L 
1 
1 
1 
1 
9 

1 
1 
1 

1 
1 
1 
1 
1 

1 .  
L 
1 
1 
9 
1 

1 
L 
L 
L 
L 
L 
1 
1 
1 
1 
1 
1 
L 
L 
1 
1 
1 
1 
1 
1 



ArSlXliC 

Bariuio 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

c w  
LrOO 

Lrad 

1,ithiuiii 

Magncsiuiii 

Mvigiuicsc 

Mcrcury 
M ~ i l y h J c ~ i u ~ ~ ~  

Nickel 

Pokusiuiii 

Selenium 

Silva 

Sodium 

Strontium 

Ttiallium 

Tin 

Vanadiuni 

Ziuc 

2 

2 

1 

I 
2 

2 

1 

2 

2 

2 

1 

2 

2 

2 

I 

2 

2 

I 
2 

2 

2 
I 
2 

2 

I 

'la ble 0- 1 I 
Summary of I'recisiori Calculations for Metals in Pond-Sediments 

NllMDliK 0 1 :  NI.IMBI:.K WITII PI'.KCI<N'I'ACil:. W'l l l l  PEKCENI' I)li.kCI?j 1:OK pEK<:I$j'1' [)]<1'i;(ys l q ) ~  

KIiAI- SAMI'I . I 3  1)l ll'SAMl'l.liS ANAI.YTIi WA)IJI'I'AIKS IU'D < 40% ' M'D <40% ' 

Aluriuuum 2 I 50.0% 100.01 100.0% 

Antimony 1 1 j  100.0% ' 0.0%. 0.0% 

50.0% 

50.0% 

, 0.0% 

' 100.0% : 

50.0% . 

50.0% ' 

0.0% ' , 

50.0% 

50.0% ; 
0.0% 

0.0% 

50.0% 

50.08 

0.0% 

: Ilrn.09,fJ ' 

50.0% 

50.0% 

100.0% 

100.0% 

50.0% 

50.0% 

100.0% 

100.0% 

50.0% 

0.0% 

I '  
1 

0 

1 

1 

1 

0 

I 
I 
0 ,  

0 

I 
I 
0 

1 

I 
1 

1 

2 

I 
1 

1 

2 .  

I 
0 

I W.08 
I00.0% 

100.0% 

0.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

I00.0% 

100.0% 

100.0% 

100.0% 

Ioo.08 

0.0%. 

50.0% 

100.0% 

100.0% 

50.0% 

100.0% 

100.0% 

0.0% 

0.0% 

100.0% 

100.0% 

1 00.0'%, 

100.0% 

0.0% 

0.(JL% 

100.0% 

100.08 

100.0%, 

100.08 

Ioo.0% 

100.0% 

l00.0% 

100.0% 
100.08 

100.08 

0.0% 

S0.0Yu 

100.0% 

100.0% 

50.08 

100.08 

100.0% 

0.08 

0.0% 

Ioo.0% 

100.0% 



TABLE 0-12 
Summary of Precision Calculations for Radionuclides in Pond-Sediments 

.MIMBER OF SLNBER WITH PERCENTAGE WlTH 
XVALYTE REtwDLT PAIRS RPD e 40% RPD ~40% 

hmenaum-241 3 3 100.046 
Gross Alpha 

Gross Beta 

Plutonium239i240 

66.1% 

100.0% 

100.0% 

Tritlum 3 1 33.3% 
Uranium233R34 
Cranium-235 
Uranium-238 

100.046 

50.0% 

100.0% 



0 /- 
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0 

'la Me 0 - 1  3 
Summary of hecision Calculations for Semi-Volatile Organics in Pond-Sediments 

NUMBER 01: NUMOEH WITII PEHCENTAGL; WII'II I'EK(I:.NT I)I:TI:C-IS r:oK I J I M T , N ~ I  IN 

ANALYIE KIAAI./UIA'I'AIKS KPI) < 40% Wl) <40% W,AL SAMI'I.l:S I JI II'SAMI'I.IiS 

I ,2.4-TKlCI ILOHOBENZENE 1 I 100.0% 0.0'& 0.0% 

l.2-DICH1,OWOBENZENE I 1 100.0% 0.0?! 0.0% 

1,3-DICHLOHOBENZENE 1 I 100.0% 0.0% 0.0% 

1,4-DICIILOROBENZENE I 1 100.0% 0.04, 0.0% 

2,4.5-TKICHLOROPHENOL I I 100.0% 0.043 0.0% 

I I 100.0% 0.0% 0.0% 

1 l00.0% - - 0.0% 0.0% 2,4-DICHLOHOPHENOL 1 .  . 

2.4- DIMEXfI Y LPI IENOL I I 100.0% 0.0% 0.0% 

2.4-DINITKOPHENOL I 1 100.0% 0.0% 0.0% 

2.4-DINITROTOLUENE I 1 100.0% 0.0% 0.0% 

2,6-l)lNITROTOLUENE I 1 100.0% 0.0% 0.0% 

2-ClILORONAPlff HALENE I I 100.0% 0.0% 0.0% 

24'1 II.C)ROI'IIENCJL I I 100.0% 0.0% 0.0% 

2. Ml.NlY I.NAI'I I l l  IAI.ENIS 1 I IOW% 0.0% 0.0% 

2 h ~ l ~ ~ l ' l l Y l . l ' l l l < N ~  11. 1 1 100.0% 0.0% 0.0w 

2 N I'I'Kc )AN II .INli 1 1 100.01* 0.0% 0.0'b 

2 .  N l l X (  )l'lll:N( JI. I 1 100.08 0.0% 0.0'2, 

3.3'. 1)IC'I ILOKoOENZIDINE 1 1 I 00.0% 0.0% 0.0'R 

3-NITKOANILINE I 1 100.0% 0.0% 0.0% 

4.6- DINITRO-2-METI 1 Y LPHENOL I I 100.0% 0.0% 0.0% 

4-CHLORO- 3-METH WHENOL 1 I 100.0% 0.0% 0.0% 

4-CIILOROANILINE I I IOo.O% 0.0% 0.0% 

4-CIILOROPHENYL PHENYL EIHER I I 100.0% 0.0% 0.0% 

4-METHYLPHENOL I 1 lOo.O% 0.0% 0.0% 

4-NITROANILINE I 1 100.0% 0.0% 0.0% 

4-NITROPHENOL 1 I 100.0% 0.0% 0.0% 

ACENAPHTHENE I I 100.0% 0.0% 0.0% 

ACENAPHTI IY LENE 1 I 100.0% 0.0% 0.0% 

ANIIIKACENE 1 I 100.0% 0.0% 0.0'2, 

B 1 :NZOla)A N1'1 IKA( : I N  1; 1 1 100.0'2, 0.04, 0.0% 

UI~NZO(a)l'YHliNI( I I 1 lM).O% 0.0'%. 0.01, 

Il l<N%( ) ( l~)I~ l . l  I( )KAN'I'I 1 1 ~ ~ 1 ' :  I I I OI).O% 0.0%. 0.O'X. 

I l ~ M l . l l ' % ~  0.0% O.O'X, IJl:N%l )tgli~ll'l':K yl . liNI! I 

. .  2,4.6-TRICllLOROPIlENOL 



Table 0-13 (Continued) 

BENZOIC ACID 

BENZYL. AI.(UHOL 

BIS(Z-CI I1 .OROEIHOXY)METHANE 
B IS(2-CtILOKOBlI 1YL)ETHER 
B1S(2-CIlLOROISOPROPYL)~~ER 

B l S ( 2 - B l . 1 I Y L H E X Y L ) P l I T ~ ~  
BLI'IYL BENZYL PHTtlALATE . -  

CHRYSENE 

DI-u-BUI'YL Pl1TtlALATE 

Dl-n-OCTYL PHTHALATE 
DI BENZO(a.h)ANTNRACENE 

DIBENZORjRAN 
DlETllYL PHTIIAI.ATE 
1 )lMl~'l'l I YI . 1'1 1'11 IAI.AIE 

I :I ,I I( MA Nl ' l  U;Nl:. 
1,1.11( )HIiNI( 

l l ~ ~ X A ~ ' l ~ l , O K O U l ~ ~ N / . l ~ N l ~  

1 II;XAC'I I I  .( )R( )Ut l ' l 'Al~l l~Nli  
I ItiXACI LLOKOCYCI-OPEN'TAL,IENE 
I IliXACtILOROETHlANE 

I N D E N q I  ,2.3-d)PYKENE 
ISOPHORONE 

N - NII 'ROSO DI-o-PROPY LAM INE 
N-NlTROSODlPtiENYLAMINE 
NAPHTHALENE 

NI'IROBENLENB 

pDROMODIPHENYIA l 3HER 
PENTACM-OKOPI E N O L  

PIIENANTI IRENE 
Plll<NC)L 
I'YKI<NI< 

I 

I 

I 

I 

I 
1 

I 

I 

1 

I 

I 
I 

1 

1 

I 

I 

I 

1 

1 

1 

I 

I 
1 

I 

1 

1 

I 
1 

I 

I 

I 

1 

I 

1 

I 

1 

1 -  

1 

I 
I 
1 

I 

1 

I 

I 

1 

I 

I 

I 

I 

I 

I 

1 

I 
1 

I 

1 

I 
0 
I 

0 

I00.08 

I00.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

IOo.O% 

I M).0% 

IUo.O% 

100.0% 

lM;:0% 

100.0% 

I00.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

0.0% 

I 00.0'% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.010 

0.01, 

0.O'Rt 

0.09 

0.0% 

0.0% 
0.0% ' 
0.0% 

O.O'% 

0.0% 

0.0% 

0.0% 
I oo.O%> 

O.O'%# 

0.0% 

0.0%. 

0.0% 

0.0'% 

0.0% 

0.0% 

0.0% 

0.01% 

0.0% 

0.0% 

0.0% 
0.0‘1 

IUU.~J'% 

0.ll'lh 

I o 0  0% 



'Ialde 0- 14 
Summary of I'rwision Calculations for Volatile Organics in Pond-Sediments 

I ,  I .2.2-TEL'KACf1LOROEANE 
1.1.2-1'RI('IILOKOETIlANE 
1 ,l-DIClCLOKOBI'tlANE 
I,I-DICtlLOROETIIENE 

I ,2-DICILI.OROETtIANE 
I ,2-DICIILOROETHENE 
1,2-DICHLOROPROPANE 
2-IEXANONE 

4-METHYL-2-PENTANONE - 
ACETONE - 
B1INZI;NE 
UH( )M( )l) l~ll l  .OK( )ME I'IIANIS 

lIHOMOI4 JKM 

UH( I M t  )MI 1 I lANl  

MEIIIYLENE CHLORIDE 
STY KENE 
TEIRACIILOROEMENE 
TOLLIENE 
'I'O'IAI. XYl.ENI3 

'I'KICI I1 .OKOE11 KN13 
VIN YI . ACLXA'I'II 
V I  N Y I .  ( 'I I I .( )K I I )I; 

,I\ l , i  1 1 1 ~ ' 1 1 1  ~ l R o l ' l ~ o l ' l : ~ l ~ :  

I IJ, , ' ,  I . /  1111 I l l  0 l ~ ~ l l ' l ~ 0 1 ' l k \ l  

I 
I 
I 

I 

I 
I 
1 

I 

I 

I 

I 
I 
I 

I 

1 

1 

I 

I 

I 

I 

I 
I 

I 

I 
I 

1 

I 

I 

I 

1 

1 

1 

1 

I 
I 

1 

I 

I 
1 

1 

I 
1 

1 

I 
1 

I 

I 

I 

1 

I 
I 
I 
I 

I 
1 

I 
I 

I 

I 

I 

1 

I 

I 

I 

100.0'% 

100.0%~ 

IOO.0S 

IIK).O'xl 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% - 

Io0.0B 

100 0% 

100 0% 

1000% 

100 0% 

100 0% 

loo 0% 

loo 0% 

100 0% 

loo 0% 

loo 0% 

Io0 0% 

1 0 0  0% 

100 0% 

100 0% 

1 0 0  0% 

loo 0'70 
1 0 0  O'A 

I IN) 0'4 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.08 

0.0% 

0 0% 

0 0%) 

0 0% 

0 0% 

0 0% 

0 0% 

0 0% 

0 0% 

0 0% 

0 0% 

0 0% 

1 0 0  0% 

0 0%. 

0 O%! 

0 0% 

0 O ' X ,  

0 O ' X  

0 O ' X  

0.0% 

0.0% 

0.0'% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.08 

0.0% 

0.0% 
0.0% 

0.0'2, 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

I00.0'%# 

0.0% 

0.0% 

0.0% 

0.01. 

0 .0 '2 ,  

( I . ( l %  
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Tahle 0-16A 
Summary of I'rrrbion Calculations for Total Metals in Groundwater 

NCIM0I;K O F  NIJMBEK W1'1'11 I'EKCENTAGE WI1'11 PIiKC:I:NI I>Ii'lli(:1S 14 )H l'l<K('l.:N'l' l ) l~' l ' l .3  '.rS 1:OK 

I.Y'l11: WXAIDI rl' I'AIKS K1w < 3048 W'I) <30% K l i N .  SAMI'I.IS 1)l II'SAMI'I.1B 

Aluiiununb IO 5 50.0% Y0.0% 90.0% 

Adiiumy I0 10 100.0% 0.0% 0.0% 

Arsenic I O  m (10.0% 70.02 X0.074, 

Barium I O  8 80.0% 100.0% loIl0%, 

Btxylliuiii I O  9 90.0% I0.O'X 20.0'X 

Cadmium IO IO 100.0% 0.0% 0.0% 

Calcium I O  9 90.0% 100.0% 100.0'% 

Cesium I O  10 100.0% 10.0% 10.0% 

cobalt I O  9 90.0% ' 20.0% 20.0% 

copprr I O  9 90.0% 60.0% 60.0% 

Iroe I O  7 70.0% 90.0% Y0.0Q 

I .II1IIUlll 10 10 100.0% 30.0% 30.0% 

Mdglli.AlUiIl I O  9 90.0% 100.0% IOO.O'IX, 

M bll gbllcx I0 9 90.0% 100.0% l00.0'% 

MCICUI~ 10 10 100.0% 10.02 10.04, 

Mol y h l r u u ~ i ~  10 10 100.0% 0.0% 0.0% 

Chromium I O  8 80.0% 30.0% 30.0% 
.. . 

I.cacl I O  7 70.0% 50.0% 60.0'X< 

Nickel I O  m 80.0% 40.0% 50.0% 

P w i u i n  I O  9 90.0% 60.0% 60.0% 

Selenium I O  9 90.0% 40.0% 20.0% 

Silicon 10 Y 90.0% 100.0% 100.0% 

Silvtx 10 I O  100.0% 0.0% 0.0% 

Sodium I O  9 90.0% 100.0% 100.0% 

Strontium I O  Y 90.0% 100.0% 100.0% 

Thallium I O  9 *.O% 10.0% 10.0% 

l'io I O  10 100.0% 0.0% 0.0% 

Vanadium I O  m 80.0% 50.0% 50.0% 

ZlUC 10 5 50.0% 70.04 70.04, 





Table 0-17.4 
iummary of Precision Calculations for Total Radionuclides in Groundwater 

X W B E R  OF NLXBER WTH'ERCENTAGE WITH 
AVALYTE W L ?  PNRS RPD e 30% RPD ~30% 

I Amcncium-241 13 - 15.4% 
Cesium- I34 
Cesium- 137 
Gross Alpha 
Gross' Beta 
Plu[onium-238 
Plutonium-239R40 
Radium226 
SaOOUum-89/90 
Total Radiocesium 
Tritium 
tiranium-233Q34 
C!ranium-235 
Cranium-238 

1 
1 
9 
9 
4 
10 
2 
7 
6 
1 

11 
11 
11 

1 
0 
4 
6 
0 
2 
2 
4 
1 
0 
6 
0 
5 

100.0% 
0.0% 
44.4% 
66.7% 
0.0% 

20.0% 
100.0% 
57.1% 
16.7% 
0.0% 

54.5% 
0.0% 

45.5% 

I 

. . . .. .. .... - 

. .. . -.  . 



. . _. __ .. ~ . 
. . .  .- 

._ .. 
_- 

Table 0-17B 
Summary of Precision Calculations for Dissolved Radionuclides in Groundwater 

.WWBER OF SLMBER WITH PERCENTAGE WITH 
~~ ... 

"0ALYl-E REALmw PAIRS RPD c 30% RPD ~30% 
Amcnciu m 24 1 5 0 0.0% 
Cesium-134 
Cesium- 137 
Gross Alpha 
Gross Beta 
Pluronium- 2 3 9 0 4 0  
Radium226 

Total Radiocesium 
Uranium233R34 
Lkanium-235 
Uranium-238 

S I I O U ~ ~ W - ~ ~ ~  

4 
4 
12 
I2 
5 
1 
12 
7 
13 
13 
13 

0 
I 
6 
9 
0 
0 
6 
2 
10 
3 
6 

~ .- . ...... 

0.0% 
25.0% 
50.0% 
75.0% 
0.070 
0.0% 
50.0% 

76.9% 
23.1% 
462% 

2 8 . 6 5  

. . . . . . . . . .  . . . ,. -. .. .- - ........... - . . . .  
............ -. - - _- 

. . . . . . . . . . . . . . . . .  .. . . .  -. . ..... 
. -  _ .  

. . . . . . . . .  

........... " .,__.____ . . . . . .  L ........ ... .- . .  . . . . . .  ..._.- 
.... .- .~ . . - .- . - . . . . .  

.... 

.. 

..... 



'lahle 0-18 
Summary of Precision Calculations for Semi-Volatile Organics in Groundwater 

NUMBEK 01: NIIMBICK WITII . PEKCENlAGE WITII I'liKCEN'I l ~ l i l l X " l 3  1X)H l'l:Kll<N'l' l)lC'l'l3 "I'S IiOK 

A NALY11: W~AlIDI.IP PAIKS KPD < 30% KI'D <30% HIiAI. SAMI'I.liS I ) I  11' SAMI'I . I S  

UWI #REF! #REF! #WI #Ma;! U KEF! 
I ,2-DICHLOKODENZENE Y 5 5 5 . 6 2  44.4% 0.0% 

1,3-UICHLOKOBENZENE - Y  9 100.0'% 0.04> 0.0% 

I ,4 -DICHLOROBENZENE 9 9 100.0% 0.0% 0.0'X, 

2,4,5-TRIClil.OROPt IENOL 9 9 100.0% 0.0?48 0.0% - 

2.4.6-TKICHLOROPIIENOL 9 9 Ioo.0% 0.0% 0.0"h 

2.4 -DICHLOROPtIENOL 9 9 100.0% 0.0% 0.0% 

2.4 -DIM E171 Y LPI ENOL 9 9 IMl.O% 0.0% 0.0'X~ 

2,4-DINITROPHENOL 9 9 1 00.0% 0.0% 0.0% 

9 
9 
9 

Y 

9 

Y 

9 

Y 

8 

I 
9 

9 
n 
9 

9 
9 

9 

9 
9 

Y 

9 

') 

Y 

9 

9 

9 

9 

9 

Y 

9 

9 

n 
I 
9 

9 

8 

9 
9 

9 

9 

9 

Y 

9 

n 
') 
I 

' I  

100.0% 

Ioo .O% 
100.0% 

Ioo.0% 

I 00.0% 
I00.0'h 

100,0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 
100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 
100.0% 

88.Y% 

IOO.IJ'Li 

1 ol ) . l l 'x~  

I l M l . O ' x ~  

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0%. 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1 1 . I % 

0.0%. 

O.O'%! 

ILO'A, 

0.0% 

0.0% 

0.0%. 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0 . 0 ' X .  

0 . 0 ' A .  

( 1 . 0 %  



Table 0-18 (Conlinued) 

BENZOIC A C I D  

BIINZYI.. AI.CC)IiOL. 
BIS(2-ClII~OKOElHOXY)METtlANE 
BIS(2-CtlLC)KOE~IYL)ETHEH 
BIS(2-Ct ILOROCSOPROPY L)ElMER . . 

BIS(2-El~IYLlIEXYL.)PHTHALATE 

B U T Y L  B E N Z Y L  PHTHALATE 
C A R B A Z O L E  

- -. 
- .  

DI-O-BUTYL P H I H A L A T E  
DI-n-OCITL P H T H A L A T E  

DIBENZO(a,h)AN'llUu\CENE 
D1BENZOI;UKAN , 

DIBTHYI. P l l T H A L A T E  

1)IML'll I YI. P I  1'1'1 I A L A ' E  
I ~ . I  I ~ K A N I ' I I I ~ N I ~  
1.1.1 I( lk1~:NIi 

lII..XA( 'Ill.( )H( )BliN%I<Nli 
I II:XAC'I I I  .( )K( )DI U'AI )IliNli 
I I I ~ X A < ~  U .oKOC:Y C I . o ~ L N ' I ' A U I E N l i  
I lEXACJl l .OKOtiTl iANE 

INDENO(1 .2 ,3-cd)PYWNE 

ISOPHORONE 
N-NIIROSODI-0-PKOPY L A M I N E  ' 

N-NITKOSODIPHENY L A M I N E  

NAPHT€lAi.ENE 
NIIXOB E N Z E N E  
Odarlzcanoic Acid 

I'ENTACHLOKOPI E N O L  
P H E N A N T H R E N E  

1'lU:NOI. 
I'Y KENE 
IB-UK( lM( l l~ll ' l l l~:NYl. li'l'lll.:K 

4 

4 

9 

Y 

9 

a 
9 

5 

9 

9 

9 
9. 

9 

9 

Y 

9 

9 

9 

Y 

Y 

9 

9 

9 

9 

9 

9 

I 
9 

9 

Y 

9 

'J 

4 

4 

9 

9 

Y 

6 

9 

5 

9 

9 

9 

9 

9 
9 

Y 

9 

9 

9 

Y '  

9 
Y 

9 

9 

9 
9 

9 

I 

9 

Y 

9 

m 
') 

I 00.0'% 
I00.0W 

100.0g 

100.0% 

1 00.0% 

75.0% 

.-- 100.0% 

100.0% 
100.0% 

100.0% 

100.0% 

100.0% 
I00.04~ 

I00.0% 

I00.0% 

100.0% 

100.0% 

I00.0'R 

100.0% 

100.0% 

100.046 

100.0% 

100.0% 

100.0% 
100.0% 

I00.0% 

100.0% 

100.0% 

100.0% 

100.0% 

m m . m  
I o(J.0'X. 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

37.5% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

100.04* 

0.08 

0.0% 

0.0% 

1 1 . 1 %  

. .  

(1.O'X. 



'Fable 0-19 
Summary of Precision Calculations for Volatile Organics in Groundwater 

#WI 
I ,  I ,2-TKICllI.OROE~IANE 
I ,  I-DICIILOROETIIANE 
I ,  1 -DICHLOROk3HENE 
I ,2-DICHLOROETIIANE 
I .2-DlC~HLOROETtIENE . 
I ,2-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-MEIliY 1.-ZPENTANONE 
ACETONE , 

BENZENE ' 

BKOM(301ClILOROMETI~Nl~ 
U H O M O l U t M  
UKOM( )MI'fIIANII 
I ' A R M  IN 1)ISl ~ I . I . ' l l ) l ~  
( 'AWU( )N 'I~I~~I'KA('III.(JKII)I~ 
( ' 1  I I  .( )KOUliN%liNIi 
t '111 .( )HOI:I'IlANE 
(.'I ILOROW)KM 
CHLOROMtTHANE 
cis- I ,3-DICHLOROPROPENE 
DlBROMOCllLOROMETHANE 
ETHYLBENZENE 
MkWYLENE CHLORlDE 
STYRENE 
TETRACHLOROETHBNE 
TOLUENE 
TOTAL XYLENES 
uam- I ,3-DICtlLOHOPROP~NE 
1'Rl(~tILOROETI1ENE 
VINYL ACETATE 
V I N Y L  CIILOKIDI~ 

ff REF! 
13 
13 
13 
13  
13 
I3 
I I  
13 
13 
I 1  
13 
13 
13 
13 
13 
13 
13 
1 3  
12 
13 

13 
13 
13 
13 
13 
13  
13 
13 
13 
13 
5 

13  

U KIF! 
13 
I 3  
13 
I3 
I I  
13 
1 1  

13 
13 
I O  
13 
13 
13 
13 

' 1 3  
13 

I 3  
13 
12 
13  

13 
I 3  
12 
13 
12 
13 
13 
13 
5 
13 
13 

13 

UWI 
100.0% 

100.0% 

I00.0% 
100.0% 

84.68 
100.0% 
100.0% 

100.0% 
100.0% 
90.9% 

100.0% 
100.0% 
100.0% . 

I 0 0 . 0 %  
I00.0% 
100.0% 

I00.04# 
100.0% 
100.0% 

100.0% 

100.096 
100.0% 
92.3% 

100.0% 
92.3% 

100.0% , 

100.09 
100.0% 

38.5% 
100.0% 
260.0% 
100.0% 

#REI'! 
0.0% 
0.0% 
15.4% 
0.0'R 
15.4% 
0.0% 
0.0% 
0.0% 
0.0% 
9.1% 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 

0.0% 
0.ooL 
0.0% 
0.08 
0.0% 
0.0% 
0.0% 

23.1%. 
0.0% 
0.0% 

23.1% 
0.0% 
0.0% 
0.0% 
0.0% 

O.O'%, 

0.0% 
I S.4% 
0.0% 

23.l'au 
0.0% 
0.0% 
0.0% 
0.0w 
0.0'R 
0.0% 
0.0% 
0.0%. 
0.0'iL 

0.0% 
0.0% 

0.0%> 

0.0% 
0.0% 
0.0% 
0.0% 
0.O'au 
7.7% 
0.0% 

23.1% 
0.0% 
0.0% 

23.11, 
0.0% 
0.040 
0.0% 

0 O'Z# 





'fable 0-21A 
Summary uf Precision Calculations for Tobl Metals in Surface Water 

NlJMBllK 01: NlJMBlJK WI'I'II PEKCIIN'IAGE W I I H  PEHCENr DETEC.'I'S K I K  I ' IMXNT 1)E I ' t ( 7  S I.OH 

KEAAI. SAhIPI.IiS L)lll' SAMl'I.13 ANALYIE KEAIIL)UP PAIRS KI'D < 30% KPD <30% 

Aluiiuiium 

Anrimony 
&SeNC 

Barium 

Beryllium 

Cadnuum 
Calcium 
Cesium 

Chromum 
cobalt 

copper 
iron 

I Cdd 

I I l l l l U l l l  

MdgllC~lUll1 

M u ~ g a r ~ z a c  

M c r ~ w y  

Mol yhlznuni 

Nickel 

Polasslum 

Selenium 

SlllCOo 

SllVW 

Sodlum 

Suonuum 

Tl i a 11 1 u m 

n n  
Vanadium 

21nc 

4 

4 

4 

4 

4 

4 

4 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

I 

4 

4 

4 

4 

4 

4 

3 

4 

4 

1 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

25.0% 

100.0% 

I00.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

25.0% 

50.0% 

50.0% 

100.0% 

I 00.0% 

1Oo.O'X~ 

100.0% 

IW.04b 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.08 

100.0%. 

100.0% 

33.3% 

100.0% 

0.0% 

0.0% 

100.0% 

0.0% 

0.0% 

100.0% 

0.0% 

0.0% 

0.0% 

75.0% 

75.0% 
50.0% 

iW.0% 

Ioo.0% 

1 00.0% 

25.04. 

0.0% 

0.0% 

100.0% 

0.0% 

100.0% 

0.0% 

I 0 0 . O I  

100.0% 

50.0% 

0.0% 

25.0% 

66.7% 

I(U.08 

0.0% 

0.0% 

100.0% 

0.0% 

0.0% 

100.0% 

0.08 

0.0% 

0.0'k 

50.0% 

100.0% 

75.0% 

100.08 

I0M.0% 

100.0% - 
25.0% 

0.0% 

0.0% 

100.0% 

0.0% 

100.0% 

0.0% 

100.0% 

100.0% 

0.0% 

0.0% 

25.0% 

66.7% 



'I'able 0-2lL) 
Summary of I'recision Calculations for Dissolved Mehls in Surface Water 

ArSelAiC 

Barium 
Beryllium 

Cadmium 
Calcium 

. .. . 
4 

4 

4 

4 

4 4 
4 . 4 - .  

4 4 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

0.0% 

100.0% 

0.0% 

0.0% 

100.0% 

0.0% 

I 00.0'R# 

0.0% 

0.0% 

100.0% 

Cesium 2 2 100.0% 0.0% 0.0% 
100.0% 

L00.0% 

100.0% 

100.0% 

75.0% 

75.0% 

IoO.0CR 

lW.0% 

0.0% 

0.0% 

0.0% 

25.0% 

0.0% 

100.0% 

I00.0t 

100.0% 

0.0% 

0.0% 

0.0% 

50.0% 

25.0% 

100.0% 

IoO.04~ 

100.04, 

Mercury 4 IW.074, , 0.0% 0.0% 
Molybdsnuiii 4 

Nickel 4 

Potassium 4 

Selenium 4 

Silicon 4 

Silver 4 

Sodium 4 

SuoDlium 4 

Thalliuiii 4 

\ 

100.0% 

100.0% 

100.0% 

75.0% 

100.096 

I00.08 

100.0% 

I00.08 

I00.0% 

0.0% 

0.0% 

100.0% 

25.0% 

100.0% 

0.0% 

100.0% 

100.0% 

25.0% 

0.0% 

0.0% 

I00.09 

50.0% 

100.0% 

0.0% 

I00.08 

I00.0% 

25.06 

l'i n 4 4 100.0% 0.0% 0.0% 
4 
3 

3 

3 

75.0% 

100.0JSC 

0.0% 

66.7% 

25.0% 

66.7% 



Table 0-22A 
Summary of Precision Calculations for Total Radionuclides In Surface Water 

PERCENTAGE WITH .WMBER OF NUMBER WITH 
rLVALYTE REAUDL'P PAIRS RPD < 30% RPD e 3 0 4  

ArnenciumUl 3 0 0.0% 
Gross Alpha 

Gross Beta 
Pluronium239R40 
SUO0 tium- 89/90 

Total Radiocesium 
Uraoium233R34 
Cramurn-235 
Uranjum-238 

33.3% 
33.3% 

0.0% 

66.7% 

0.0% 

50.0% 

0.070 
25.0% 

. . . . . .  

. -. . .... 

. . . . .  

. . . . . .  .... ...-.. . .. 
............ . . . .  . . . . . .  



Table 0-22B 
Summary of Precision Calculations for Dissolved Radionuclides in Surface Water 

SUMBER OF NLNBER WITH PERCENTAGE WITH 
r tVALY-E REALIDL? PAIRS RPD c 30% RPD ~30% 

rhenciurn-241 3 1 33 3% 
Cesium- 137 1 0 00% 
Gross Alpha 4 1 250% 
Gross Beta 4 I 25.0% 
Plutomum239R40 4 0 0.0% 
Suontlum-89/90 4 1 25.0% 
Total Ra&ocesium 1 1 100.0% 
L'ranium233R34 3 3 100.0% 
Cramurn-235 3 1 33.3% 
L'ramum-238 3 3 100.0% 



Til bk 0-23 
Summary of Precision Calculations for Volatile Organics in Surbcr Water 

#KEF! 

I,I,2,2-TETKACliLOROETHANE 
I ,  1,2-TKICHLOROEXHANE 
1.1-DICHLOROETHANE 
I ,  I -DICHLOROEff LENE 

I .2-DICtlLOROETHANE 
I ,2-DlCHLOROFXHENE 

I .2-DlCHLOROPROPANE 

2- BUTANONE 
2-HEXANONE 

4-METNYL-2-PENTANONE 
ACEIONE 

DI:N%liNli 
UKI )MI 11 ~ l ~ ~ l l l . O K O M ~ l ' l ~ N l ~ ~  

U K I  )Mc JI 4 IKM 

UKI )MOMli' l ' l lANlf  

I 'AKCN IN 1>1SIJI.I~ll.)li 

(:ARBON IE1'KACIILOKIL)E 
CHLOROBENZENE 

CHLOROETHANE 
CHLOROFORM 

CHLOROMETHANE 
WBROMOCHLOROMETHANE 

ETHYL B ENZENE 
METHYLENE CHLORIDE 

STYRENE 
TETRACHLOROETHENE 
TOLL1 W E  
IOIAL X Y L E N U  

'I'itl(.'lll . ~ ) K ~ l E I ' l l I ~ ~ N l <  
V I  N Y l .  A( IXATI.: 

VI  N Y 1 I ' I  I I  .I IH I I 11: 

L . I \  I ,  \ I l l ~ ' l l l . ~  IK( )I'K( )l'l.:Nl.: 

I,.III> I ,  1 . 1  )I( ' I  I I  .( )K( )I 'I((  )I'I':NIC 

#N! 

4 
4 
4 
4 
4 

4 
4 

I 
4 

4 
4 
4 
4 

4 

3 

4 

4 

4 

3 
4 
4 
4 
4 

4 

4 
4 

4 
4 

4 

4 

4 

J 

4 

#REF! 

4 

4 
4 
4 

4 
4 
4 

I 

4 
4 

4 
4 

4 

4 

3 

4 

4 

4 
3 

4 

4 
4 
4 

4 

4 
4 

4 
4 

4 
J 

4 

J 

J 

#REF! 

100.0% 

100.0% 

Ioo.096 

100.0% 

1 00.0% 

Ioo.08 

100.0% 

Ioo.06 

Ioo .O% 

100.0% 

100.0% 

100.0% 

100.0% 

100.02 

IW.08 

100.0% 

100.0% 

100.0% 

100.0% 

I00.0% 

100.0% 

100.0% 

I00.0% 

100.0% 

100.0% 

100.0% 

I00.0% 

100.0% 

100.0% 

IOo.O% 

I OO.lJ% 

IIK).O'X, 

1 IW).04! 

#W! 
0.0% 

0.0P 

0.0% 

0.0% 

0.0% 
0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
0.0% 

25.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.01, 

O.O'Xa 

0.0% 

0.04, 

#KI:l:! 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0'1 

0.0%j 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

25.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0b 

l).O'X, 

0.0'X. 

O.(J'X, 

l).O'X< 



'l'al)le 0-24 
S u m w r y  of I'recision Calculalions for Semi-Volalile Organics in Surface Water 

n w i  
1,2-DICIILOKOBENZENE 
1.3-DIClIL.OROBENZENE 
1,4-DICHI.OH~)BliNNZENE 

2,4,5-TKICHLOROPHENOL 

2,4,6-1RICHLOKOPHENOC . 

2.4-DICHLOROPHENOL 

2,4- DIME'MYIPIIENOL 
2,4 - Dl N ITKOPllENOL 
2,4-DINITROTOI-UENE 
2.6-DINITROTOLUENE 

2-ClU.OHONAPH1'lLALENE 
2 ( '1  U.OWOPI UINOL 

2 M l ~ ~ l I l Y  I.NAI'ITI'IlAI.ENl~ 
1 MlW 1 Y l  .I'l IliNol. 

2 NI'I'M( IANII .INli 

L.NI'I'H~Jl'llliN0~. 

3,~-I~1CIlLOKOBENZlDlN~ 

3- N ITROA~LLINE 
4.6-DINI'~O2-METHYLPllENOL 
4-CHLOKO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CIILOROPHENYL PHENYL ETHER 

4 ~ METH Y LPHENOL 

4-NITROPHENOL 
ACENAPHTHENE 

ACEN APHIMYLENE 
ANTHRACENE 
BENZC)(~)ANI'IIKACEN~! 

BEN%( )(a)PY HENE 
UI:N%i J~b)I~1.1 I1 I K A N I ' I  II:NI< 

nw! 
4 

4 
4 

4 
4 

4 

4 
2 
4 

4 
4 
4 

4 

4 
4 

4 
4 
4 

4 

4 
4 
4 

4 
4 
4 

4 

4 

4 

4 

4 

4 

J 

U W !  
4 

4 
4 

4 
4 

4 
4 
2 

4 

4 

4 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

4 
4 

4 
4 

_ .  

0 

nw! #KEF! 
100.0% 

100.0% 

I00.0% 

I00.0'R 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

IIK).U% 

I00.0'% 

100.0% 

I (K).OYo 

100.0% 

I00.0% 

Ioo.O% 

Ioo.U'% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

IoO.O% 

100.0% 

I 00.0% 

Iuu.0LR 

lO().U'XI 

I OII.OQs 

I O O . 0 1 ~  

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.08 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0 . O P  

(1.0% 

0 O ' l s  

O.O'X, 

~ 

nww 
0.0'%3 

0.0% 

0 . w  

0.0% 

0.0%# 

0.0% 

0.0'% 

0.0% 

0.U'X. 

0.0% 

0.01 

0.0'yo 

0.0% 

0.0'% 

0.0% 

0.0% 

0.0% 

0.0z 

0.0% 

0.0'% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0'% 

O.O'X, 

0.0%. 

us )'%t 



’Table 0-24 (Continued) 

BENZYL AL.COHOL 
BIS(2-CI~LC)KOE11-IOXY)METHANE 

BIS(2-CtlLOROETHYL)EIHER 
BIS(2-CtlLOHOISOPROPYL)l~R 
B lS(2-ETH Y LHEXY L)PHTIIALATE 

BUTYL BENZYL PIITHALATE 

CHRYSENE 

DI-n-BUTn PHTHALATE 
DI-D-OCTYL PHTliALATE 
DIBENZO(a,h)ANTHRACENE 

DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALAIE 
1~1.IIOKAM‘IENE 
1.1 I I (  )IU:NI; 

1 I IXA( ’1  I1  ~~ROBI~NLI~Nl i  
I I I S A (  ’I  II.OR( )@I ITA I W N E  

I l l ~ A C l ~ . (  )KO( ‘YCI.Ul‘EN‘I’A DIENE 
1 IEXACI1LOROElNANE 
INDENqI ,2,34)PYRENE 

ISOPHORONE 
N-NITROSODI-D-PROPYLAMINE 
N-NITROSODLPHENYLAMINE 

NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 

PYMNE 
p-BROMODIPIIENYL ETHER 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

100.0% 

100.0% 
100.0% 

100.0% 

75.0% 
100.0% 
100.0% 

I00.08 

l00.046 

100.0% 

100.0% 

100.08 

100.0% 

100.0% 

100.0% 

100.0% 

100,0% 

100.0% 

100.0% 

100.0% 

100.0% 

I M . O %  

100.0% 

100.08 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

0.0% 

0.08 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.08 

0.0% 

0.0% 

0.0% 

0.0‘& 

25.0% 
0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0z 

0.0% 

0.0‘% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0‘;G 

0.0% 



Table 0-25 
Summary of l'rttcision Calculations for Pesticides and PClls in Surface Water 

NUMBER 01: NUMBER WITH PERCENTAGE WITH PERCENT I>E'flCTS C:OR I'EIKliN'I' I ~ I X l X X  IlOK 

ANALYIE KIM./I)lP PAIKS IU'D < 30% W D  ~ 3 0 %  RI:AI. SAMP1.U I ~ I I P S A M I J I . ~ ~ ~  

4,4'-DDD 4 4 100.0% 0.0% 0.08 

4,4'-DDE 4 4 100.0% 0.0% 0.0% 

4,4'- DDT 4 4 100.0% 0.0'X 0.0% 

ALDRIN 4 4 100.0% 0.0% 0.0% 

AROCLOR- I016 4 4 100.0% 0.0% 0.0% 

AROCLOW- I22 I . 4 4 100.0% 0.0% 0.0% 

AROCLOR- I232 4 . 4  1 00.0% 0.0% 0.0% 

AKOCI-OR- 1242 4 4 100.0% 0.0% (1.0% 

AROCLOR- I248 4 4 l00.0% 0.0% ' 0.0% 

AROCLOR- I254 4 4 100.0% 0.0% 0.0% 

AROCLOR- I260 4 4 I00.09b 0.0% ' 0.0% 

INJ .DRIN 4 4 IOo.O% 0.0% 0.0% 

liNlX)SlII.l~AN I 4 4 I00.0% 0.01% 0.0% 

1 iN 1 MU; I II .I:A N I I 4 4 100.0% 0.0% 0.0% 

l+i~N)SlIl.FAN SkU Y A I E  4 4 10.0% 0.0% 0.0% 

IiNI)KIN ' 4 4 100.0% 0.0% 0.0'% 

1:NI)WIN KIXONE 4 4 I 00.0% 0.0% 0.0% 

I IFYlACltI-Olt 4 4 100.0% 0.0% 0.0% 

HWIACHLOR EPOXIDE 4 4 100.0% 0.0% 0.0% 

METIIOXYCHLOR 4 4 100.0% 0.0% 0.0% 

TOXAPHENE 4 4 100.0% 0.0% 0.0% 

alPla-BHC 4 4 100.0% 0.0% 0.0% 

alpha-CHLORDANE 4 4 l00.0% 0.0% 0.0% 

bela-BHC 4 4 100.0% 0.0% 0.0% 

ddU-BHC 4 4 100.0% 0.0% 0.0% 

g a n m - B H C  (LINDANE) 4 4 100.0% 0.0% 0.0% 

~~I I IM-CHLOKDANE 4 4 100.0% 0.0% 0.0% 



Table 0-26:  TM15 Sampling Summary 
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Table 0 - 2 6  (Continued) 
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Sampling Station Type 

Boreholes 

Number of Sampling Stations 

Planned Installed or Sampled 

47- 48 

Mdnitoring WdIs - .- 25 

Surface Soils 100 

Su rface- Water Stations 22 

Overall approximate percent completeness = 103% 

28 

105 

19 

.. .... . . - 

Sediment Stations 

Total 

15 15 

209 215 


